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VOLUME 4 


Included in this issue is the index for Volume 4 of Reactor Fuel Processing. 
Future indexes for this quarterly will be prepared annually and will appear in 
the final (Number 4) issue. Here the bold numbers denote issues, and the other 


numbers denote pages. 


A 


A-nickel alloy, corrosion by fluoride-volatility proc- 
ess fluids, 4: 31 
corrosion by hydrogen chloride —hydrogen fluoride 
systems, 3: 28 
Abbott Laboratories, sale of I'*', 1: 3 
Access permits, gas centrifugation program, 2: 3 
Accident reports, criticality at Idaho Chemical Proc- 
essing Plant, Jan. 25, 1961, 3: 5—6 
Actinides 
See also specific actinide element 
separation by ion exchange, 2: 34 
separation from lanthanides, !: 23—4; 3: 19 
Agitators, 2: 30 
decontamination of, 2: 30—2 
Air, corrosive effects, 3: 44 
Air Reduction Company, fuel-processing plant pro- 
posal, |: 3 
Alamine 336, solvent properties, 2: 24; 3: 18 
Alnico-2 alloy, corrosion by potassium chloride — 
sodium chloride systems (fused), 2: 54 
Alnico-3 alloy, corrosion by potassium chloride — 
sodium chloride systems (fused), 2: 54 
Alnico-3B alloy, corrosion by potassium chloride — 
sodium chloride systems (fused), 2: 54; 3: 42 
Aluminum, adsorption on Dowex 1 resin, 4: 17 
adsorption on Dowex 21K, 4: 17 
ion-exchange efficiency of chips, 2: 64 
solubility in cadmium (liquid), 2: 44—5 
Aluminum (liquid), extraction of uranium, 2: 46 
solvent properties, 2: 47 
Aluminum alloys, corrosion by potassium chloride — 
sodium chloride systems (fused), 2: 54 
Aluminum chloride —alkali chloride systems (fused) 
uranium distribution coefficients, 4: 40-1 
Aluminum-iron alloys, corrosion by bismuth-lead 
alloys (liquid), 3: 39 


Aluminum-nickel alloys, corrosion by potassium 
chloride—sodium chloride systems (fused), 3: 42 
Aluminum-nickel-plutonium alloys 
See Plutonium-aluminum-nickel alloys 
Aluminum-nickel-plutonium-silicon systems 
See Plutonium-aluminum-nickel-silicon systems 
Aluminum nitrate—nitric acid—sodium fluoride sys- 
tems, solvent properties, 2: 19 
Aluminum nitrate—nitric acid—sodium nitrate sys- 
tems, solvent properties, 2: 17 
Aluminum oxide, decontamination of ICPP wastes, 
1: 47 
reactions with fluorine, 3: 27 
Aluminum oxide—uranium dioxide systems 
See Uranium dioxide—aluminum oxide systems 
Aluminum-plutonium-silicon systems 
See Plutonium-aluminum-silicon systems 
Aluminum-samarium alloys, solubility in sodium 
hydroxide —sodium nitrate systems (fused), 
3: 14 
Aluminum-samarium-uranium—zirconium hydride 
systems 
See Uranium —zirconium hydride —aluminum- 
samarium systems 
Aluminum-thorium alloys 
See Thorium-aluminum alloys 
Aluminum-thorium-uranium alloys 
See Uranium-thorium-aluminum alloys 
American Mail Line, Ltd., waste-disposal license, 
1: 4 
Americium, separation by ion exchange, 2: 34 
separation with M2EHPA, 2: 25—6 
separation by Purex process, 2: 23; 3: 18 
Amine, ditridecyl-, solvent-extraction properties, 
1: 20-1 
Amine, trilauryl-, solvent-extraction properties, 
i: 20-1 
Amines, solvent properties, 2: 23 
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Ammonium carbonate, fission-product scavenging, 
4: 18 
Ammonium compounds, quaternary, solvent proper- 
ties, 2: 23 
Ammonium fluoride, corrosive effects, 3: 40—1; 
4: 22-3 
Ammonium fluoride—ammonium nitrate systems, 
corrosive effects, 3: 40—1; 4: 22—5 
solvent properties, 3: 9 
Zircaloy alloy dissolution, 2: 10—11 
Zircaloy-2 alloy dissolution, !: 9-10 
zirconium dissolution, I: 9—10; 2: 10—11 
Ammonium fluoride —hydrogen peroxide systems, 
solvent properties, 3: 14 
uranium-zirconium alloy dissolution, 1: 12—13 
Ammonium ion, adsorption on Dowex 1 resin, 4: 17 
adsorption on Dowex 21K, 4: 17 
Ammonium nitrate—ammonium fluoride systems 
See Ammonium fluoride —ammonium nitrate 
systems 
Ammonium phosphomolybdate, cesium adsorption, 
4: 59 
Amsco solvent 
See Kerosene 
Antimony, behavior in melt-refining process, 2: 42 
removal by salt-cycle process, 3: 32 
Antimony-cadmium alloys (liquid), thermodynamic 
properties, 4: 39 
Aqua regia 
See Hydrochloric acid—nitric acid systems 
ARCO process, 1I: 13—14; 2: 13—14, 15; 3: 10; 
4: 11 
corrosion problems, 2: 53—4 
flow sheets, 2: 14, 15 
Argon, solubility in sodium fluoride —zirconium 
fluoride systems (fused), 1!: 29 
Atomic Energy of Canada, Ltd., waste-disposal 
methods at Chalk River, 3: 48—9, 53 


Barium, coprecipitation with cadmium-cerium 
alloys, 3: 36 
removal by liquid-metal extraction, 3: 39 
removal by melt-refining process, 1: 31; 2: 42; 
3: 32; 4: 38 
separation from wastes, 3: 54 
solubility in magnesium-silver alloys (liquid), 
1: 37 
Barium compounds (alkaline), scavenging applica- 
tions, 2: 20 
Barium fluoride—barium nitrate systems, scavenging 
applications, 2: 20 
Barium fluozirconate, corrosive effects, 2: 20 
scavenging applications, 2: 19—20; 4: 9-10 
Barium nitrate, scavenging applications, 2: 20 
Belgium, melt-refining studies, 3: 31—2 


Bentonite clay, solidification of liquid wastes with, 
I: 46 
Benzene, solvent properties, 2: 25 
Benzene, 1,2-dimethyl-, chemical stability, 
4: 13-15 
radiolysis, 4: 13-15 
Benzene, 1,3-dimethyl-5-ethyl-, chemical stability, 
4: 13-15 
radiolysis, 4: 13-15 
Benzene, isobutyl-, chemical stability, 4: 13-15 
radiolysis, 4: 13-15 
Benzene, 1-methyl-4-tert.-butyl-, chemical sta- 
bility, 4: 13-15 
radiolysis, 4: 13-15 
Benzene, sec-butyl-, chemical stability, 4: 13-15 
radiolysis, 4: 13-15 
solvent properties, 2: 25 
Benzene, 1,2,4,5-tetramethyl-, chemical stability, 
4: 13-15 
radiolysis, 4: 13-15 
Beryllium, properties, 4: 49 
solubility in hydrogen fluoride —nitrogen dioxide 
systems, 3: 25 
Beryllium oxide, solubility in hydrogen fluoride — 
nitrogen dioxide systems, 3: 25 
Beryllium oxide—uranium dioxide systems 
See Uranium dioxide—beryllium oxide systems 
Beta radiation 
See Radiation (beta) 
Bismuth (liquid), corrosive effects, 4: 47, 48-9 
solvent properties, 4: 39 
Bismuth-lead alloys (liquid), corrosive effects, 
3: 39 
Bismuth-magnesium-samarium alloys (liquid), re- 
actions with magnesium chloride—potassium 
chloride—sodium chloride systems (fused), 3: 39 
Bismuth-zinc systems (liquid), uranium distribution 
coefficients, 4: 40, 41 
Bromine trifluoride, solvent properties, 3: 26—7 
Brookhaven National Laboratory, waste-disposal 
methods, 3: 52 
waste packaging, 4: 58-9 


Cc 


Cadmium, behavior in melt-refining process, 2: 42 
Cadmium (liquid), corrosive effects, 2: 46, 55-6 
solvent properties, 2: 45; 3: 34; 4: 39 
Cadmium-antimony alloys 
See Antimony-cadmium alloys 
Cadmium-cerium alloys (liquid), solvent properties, 
3: 36 
Cadmium chloride—lead chloride systems (fused), 
solvent properties, 2: 14 
Cadmium-magnesium alloys (liquid), corrosive 
effects, 2: 55-6 
Cadmium-magnesium-uranium alloys 
See Uranium-cadmium-magnesium alloys 
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Cadmium-magnesium-zinc alloys (liquid), corrosive 
effects, 2: 55-6; 3: 37 


Cadmium-titanium alloys (liquid), solvent properties, 


3: 34 
Cadmium-uranium alloys 
See Uranium-cadmium alloys 
Caicination, I: 46, 47—50; 2: 64—7; 3: 49-52; 
4: 60-1 
corrosion problems, 3: 43—4 
flow sheets, 2: 66 
Calcium, adsorption on Dowex 1 resin, 4: 17 
adsorption on Dowex 21K resin, 4: 17 
Calcium (liquid), solvent properties, 2: 47 
Calcium chloride—lithium chloride—potassium 
chloride systems, properties, 3: 39 
Calcium fluoride, reactions with fluorine, 3: 27 
California Salvage Company, waste-disposal license, 
I: 4 
Californium, separation by Purex process, 3: 19 
Carbitol, dibutyl-, solvent properties, 2: 25 
Carbon, coating of uranium carbide particles, 4: 73 
fabrication methods, 4: 49 
properties, 4: 49 
radiation effects, 4: 49 
Carbon (pyrolytic), disintegration by hydrogen 
fluoride —nitrogen dioxide systems, 3: 25 
Carbon tetrachloride, corrosive effects of vapors, 
2: 53, 54 
Carbon tetrachloride —hydrogen chloride systems, 
corrosive effects, I: 41 
Carborundum 
See Silicon carbide 
Centrifuges (gas), 1: 2 
u** enrichment, 2: 2-3 
Ceramic materials, absorption of wastes, 4: 62—3 
Cerium, adsorption on Duolite C-3 resin, 3: 49 
adsorption on Duolite S-30 resin, 3: 49 
coprecipitation with cadmium, 2: 45 
removal by chloride-volatility processes, 4: 35 
removal with D2EHPA, 2: 25 
removal by liquid-metal extraction, 3: 39 
removal by liquid metal—fused salt extraction, 
4: 45 
removal by salt-cycle process, 2: 43; 4: 50 
removal by skull reclamation process, 3: 36 
removal from wastes, 3: 55—6 
separation by ion exchange, 2: 34 
solubility in lead-zinc alloys (liquid), 3: 38 
solubility in magnesium-silver alloys (liquid), 
1: 37 
solubility in mercury, 4: 39 
solubility in tributyl phosphate, 2: 23 
Cerium-144, commercial production, 1!: 3 
production in Multicurie Fission- Product Pilot 
Plant, I: 3 
Cerium-cadmium alloys 
See Cadmium-cerium alloys 
Cerium fluoride, solubility in fluoride-volatility 
process fluids, 1: 29 


Cerium-magnesium alloys (liquid), uranium carbide 
precipitation, 3: 37 

Cerium-zinc alloys (liquid), solvent properties, 
3: 36 

Cermets, corrosion by zinc (liquid), 2: 56 

Cesium, adsorption on ammonium phosphomolybdate, 

4: 59 
adsorption on Duolite C-3 resin, 3: 49 
adsorption on Duolite CS-100 resin, 3: 49 
adsorption on Duolite S-30 resin, 3: 49 
adsorption on silica gel, 3: 51-2 
behavior in melt-refining process, 2: 42 
removal with amines, 2: 24 
removal with clinoptilolite clay, 4: 59 
removal with Conasauga shale, 4: 63 
removal by liquid-metal extraction, 3: 38—9 
removal by melt refining, 3: 32; 4: 38 
solubility in magnesium-silver alloys (liquid), 
I: 37 

Cesium-137, commercial production, 1: 3 

effects of recovery on waste-disposal problems, 


4: 57 
production in Multicurie Fission- Product Pilot 
Plant, 1: 3 
CETR 


See Reactor (Indian Point Power) 
Chemical dejacketing 
See Decladding (chemical) 
Chemical plant modification 
See CPM process 
Chloride volatility processes, 4: 32—5 
flow sheets, 4: 32, 34 
Chlorides 
See also specific fluorides 
corrosive effects, 4: 47 
Chlorides (fused), solvent properties, 3: 33 
Chlorimet-2 alloy, corrosion by carbon tetrachlo- 
ride, 2: 54 
corrosion by Zircex-process fluids, 2: 54 
Chlorine, corrosive effects, 3: 27—8 
reactions with uranium—Zircaloy-2 alloys, 3: 27 
Chlorine—hydrogen fluoride systems, corrosive 
effects, 3: 43 
Chlorine—lead chloride systems 
See Lead chloride—chlorine systems 
Chlorine trifluoride, fluorination of uranyl fluoride, 
4: 72 
properties, 3: 29 
Chromium, activity coefficient in zinc, 4: 42 
coating of uranium dioxide particles, 4: 71 
corrosion by nitric acid (electrolytic), 1: 39 
recovery from fission products, 3: 51 
removal by melt refining, 4: 38 
solubility in cadmium (liquid), 3: 34—5 
solubility in cadmium-titanium alloys (liquid), 
3: 34 
solubility in tributyl phosphate, 4: 12—13 
Chromium fluoride, precipitation with hydrofluoric 
acid— potassium fluoride systems, 4: 19 
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Chromium-molybdenum alloys, corrosion by 
bismuth-chloride systems, 4: 47 
Chromium-nickel alloys, corrosion by fluoride- 
volatility process fluids, 1: 28 % 
Chromium-uranium systems 
See Uranium-chromium systems 
Citric acid, corrosive effects, 4: 25 
Clinoptilolite clay, cesium removal, 4: 59 
decontamination of Purex wastes, I: 46—7 
ion-exchange efficiency, 2: 64, 69 
strontium removal, 4: 59 
Cobalt, solubility in cadmium (liquid), 3: 34—5 
solubility in cadmium-titanium alloys (liquid), 
3: 34 
Cobalt-60, AEC sale price, I: 3 
Cobalt alloys 
See also specific cobalt alloys and by trade name 
corrosion by magnesium-zinc alloys (liquid), 
2: 55-6 
corrosion by potassium chloride —sodium chloride 
systems (fused), 4: 40; 2: 54 
Cobalt-nickel alloys, corrosion by fluoride-volatility 
process fluids, 4: 31 
Colorimeters, I: 42 
Columbia University, Lamont Geological Observa- 
tory, ocean disposal contract, 3: 54 
Columbium 
See Niobium 
Columns (extraction), development of laboratory 
tests, I: 22-3 
Columns (ion-exchange), 3: 23 
development of Jigglers, 1: 26 
development of MABIE contactor, I: 25—6 
Commercial aspects, #: 1—5; 2: 1—4; 3: 1-4; 
4: 1-5 
Conasauga shale, cesium removal from waste 
streams, 4: 63 
Condensers, for liquid metals, 4: 49 
Conferences, American Nuclear Society, 1960 Winter 
Meeting, held in San Francisco, Dec. 12—15, 
1960, 2: 72 
Plutonium Metallurgy Conference, held at Gre- 
noble, France, April 1960, 2: 79; 4: 77 
Second AEC Meeting on Fixation of Radioactivity 
in Solid Media, held at National Reactor Testing 
Station, Idaho Falls, Idaho, Sept. 27—9, 1960, 
I: 46 
16th Annual Purdue Industrial Waste Conference, 
Lafayette, Ind., May 2—4, 1961, 4: 60 
Sixth AEC Air Cleaning Conference, held at Idaho 
Falls, Idaho, July 1959, 2: 72 
Waste Disposal Conference, held at Monaco, 
November 1959, 2: 72 
Consolidated Edison Thorium Reactor 
See Reactor (Indian Point Power) 
Consumers Public Power District Reactor (CPPD) 
See Reactor (Hallam Power) 
Contracts, for ocean disposal, 3: 54-5 
Corrosion studies, I: 37—41; 2: 48—58 


CPM process, 3: 20—2 
flow sheets, 3: 21 

Criticality, use of poisons to control, in fuel- 
processing solutions, 1: 11—12 

Croloy-5 silicon alloy, corrosion by bismuth-lead 
alloys (liquid), 3: 39 

Crossroads Marine Disposal Corporation, waste- 
disposal license, 1!: 4 

Crucibles, design, 4: 49 

Curium, separation with M2EHPA, 2: 25-6 
separation by Purex process, 2: 23 

Cyclohexane, chemical stability, 4: 13—15 
radiolysis, 4: 13-15 

Cyclohexane, n-butyl-, chemical stability, 4: 13—15 
radiolysis, 4: 13—15 


D 

D2EHPA 

See Phosphoric acid, di-2-ethylhexyl- 
D-s-BPP 

See Phosphonate, di-sec-butylphenyl- 
DAAP 

See Phosphonate, diamylamyl 
DABP 


See Phosphopate, di-2-amyl-2-butyl 
Dapex process, mixer-settler design, 1: 23 
Darex process, 1!: 10—12, 13; 2: 11—12 
calcination of wastes, 2: 66 
corrosion problems, 4: 22—4 
equipment design, 2: 27—30 
explosion hazards, 3: 6—7 
flow sheets, 1!: 14; 2: 28 
silica removal, 3: 14 
Darex-Thorex process, 2: 15-17 
corrosion problems, 1!: 37—8; 3: 41 
flow sheets, 2: 16 
Davison Chemical Division, W. R. Grace and 
Company, commercial plant proposal, 2: 1; 
a: i 
fuel-element fabrication facilities, 2: 2 
Decalso YG, strontium adsorption, 2: 72 
Decanol, primary, solvent-extraction properties, 


1: 20-1 
Decladding (chemical), #§: 9—12; 2: 10—13; 3: 9-— 
10, 33; 4: 7-8 


Decladding (mechanical), 1§: 8—9; 2: 9—10; 3: 8-9; 
4: 6-7 
Decladding machines, |: 42 
Decontamination, of equipment, corrosion problems 
in ICPP process, 4: 25-6 
from ORNL explosion of Nov. 20, 1959, I: 6 
Purex-process equipment, 2: 30—2 
Redox-process equipment, 2: 30—2 
Dejacketing 
See Decladding 
Demonstrational High-Temperature Solids Storage 
System, corrosion problems, 3: 43 
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Diisobutyl 
See Hexane, 2,5-dimethyl- 
Dissolution, 2: 13—20; 3: 10—14, 20—2; 4: 8-11 
cladding materials, I: 9—12 
fluoride-volatility processes, I: 27—9 
fuel materials, I: 12—17 
in fused-salt extraction processes, 1: 34 
Dissolution (electrolytic), 4: 10—11 
Dissolvers, Darex process, 2: 27—30 
Dissolvers (electrolytic), design at Savannah River 
Plant, 4: 20-1 
n-Dodecane, chemical stability, 4: 13-15 
radiolysis, 3: 19; 4: 13-15 
1-Dodecene, chemical stability, 4: 13—15 
radiolysis, 4: 13—15 
Dowex 1 resin, aluminum adsorption, 4: 17 
ammonium-ion adsorption, 4: 17 
calcium adsorption, 4: 17 
iron adsorption, 4: 17 
Li’ adsorption, 2: 35 
radiation effects, 4: 18 
thorium adsorption, 4: 17 
uranium adsorption, 4: 16—17 
zirconium adsorption, 4: 17 
Dowex 1-10X resin, rare-earth adsorption, I: 23—4 
Dowex 1 X-4 resin, technetium adsorption, 2: 72 
Dowex 21K resin, aluminum adsorption, 4: 17 
ammonium-ion adsorption, 4: 17 
calcium adsorption, 4: 17 
iron adsorption, 4: 17 
thorium adsorption, 4: 17 
uranium adsorption, 4: 16—17 
uranyl sulfate adsorption, 1: 25; 3: 23 
zirconium adsorption, 4: 17 
Dowex 50 resin, plutonium adsorption, 2: 34 
strontium adsorption, 3: 55 
Dowex 50 X-2 resin, Li® adsorption, 2: 35 
Dowex 50 X-12 resin, strontium adsorption, 2: 72 
Dowex 50W resin, radiation effects, 4: 17—18 
thorium adsorption, 4: 17 
u** adsorption, 4: 17 
Dresden Power Reactor 
See Reactor (Dresden Power) 
DTDA 
See Amine, ditridecyl- 
Duolite C-3 resin, cerium adsorption, 3: 49 
cesium adsorption, 3: 49 
strontium adsorption, 3: 49 
Duolite C-10 resin, radiation effects, 4: 18 
Duolite C-65 resin, ion-exchange efficiency, 2: 64 
Duolite CS-100 resin, cesium adsorption, 3: 49 
strontium adsorption, 3: 49 
Duolite S-30 resin, cerium adsorption, 3: 49 
cesium adsorption, 3: 49 
strontium adsorption, 3: 49 
Durco D-51 alloy, corrosion by potassium chloride — 
sodium chloride systems (fused), 3: 43 
Durichlor alloy, corrosion by potassium chloride — 
sodium chloride systems (fused), 3: 43 
electrolytic dissolution, 4: 10 


Duriron alloy, corrosion by potassium chloride — 
sodium chloride systems (fused), 3: 43 
electrolytic dissolution, 4: 10 
Dynamotors, radiation effects, 1: 42 
Dysprosium, solubility in cadmium (liquid), 
2: 44-5 


EBR 
See Reactors (Experimental Breeder)(EBR) 
Economics, commercial fuel-processing plants, 
ee 
fuel-element use and consumption charges, 
4: 2-3 
fuel-processing costs, 4: 1—2 
irradiated-fuel-element transportation costs, 
4:1 
Electrical components, radiation effects, I: 41—2 
Electrolytic dissolvers 
See Dissolvers (electrolytic) 
Electrorefining processes, 3: 37—8; 4: 46 
Enrico Fermi Fast-Breeder Reactor 
See Reactor (Enrico Fermi Fast-Breeder) 
Equipment, agitators, 2: 30-2 
cadmium distillation apparatus, 4: 48, 49 
crucible design, 4: 49 
decontamination, 2: 30—2; 4: 25-6 
liquid-metal condensers, 4: 49 
liquid-metal-driven pumps, 4: 49 
mixer-settler design, 14: 23 
Purex process, 2: 30—3 
Redox process, 2: 30—3 
Erbium, solubility in cadmium (liquid), 2: 44—5 
Ether, n-butyl-, solvent properties, 2: 25 
Eurochemic, 4: 3—4 
fuel-processing plant at Mol, I: 1—2; 2: 2 
Europium, coprecipitation with cadmium, 2: 45 
coprecipitation with cadmium-cerium alloys, 
3: 36 
removal by fluoride-volatility processes, 1: 29 
solubility in cadmium (liquid), 2: 44—5 
solubility in tributyl phosphate, 2: 23 
Experimental Breeder Reactors 
See Reactors (Experimental Breeder)(EBR) 
Extraction columns 
See Columns (extraction) 


Ferric dibutyl phosphate, solubility, 4: 13—15 
Ferric monobutyl phosphate, solubility, 4: 13-15 
Ferric nitrate—nitric acid systems, corrosive 
effects, 2: 18, 49; 4: 22-4 
solvent properties, 2: 18 
uranium-molybdenum alloy dissolution, 1: 15-16 
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Fiberfrax, collection of condensibles in melt-refining 
process, 2: 39 
Filtration, Homogeneous Reactor Experiment-II fuel 
processing, 4: 26 
waste-disposal applications, 4: 66 
Fission products 
See also specific fission products 
behavior in calcium (liquid), 2: 47 
distribution in stored wastes, 3: 51 
incorporation into glass, 3: 52—3 
precipitation with ammonium carbonate, 4: 18 
precipitation with barium fluozirconate, 4: 9—10 
removal from chromium, 3: 51 
removal by fused-salt extraction processes, I: 34 
removal from iron, 3: 51 
removal from nickel, 3: 51 
separation from waste streams, I: 50; 2: 71—2; 
3: 54-6; 4: 4 
Flow sheets, ARCO process, 2: 14, 15 
calcination, 2: 66 
chloride-volatility processes, 4: 32, 34 
CPM process, 3: 21 
Darex process, 1: 14; 2: 28 
Darex-Thorex process, 2: 16 
fluoride-volatility processes, 2: 37 
liquid-metal extraction processes, 2: 45 
liquid metal—fused salt extraction processes, 
4: 44 
Nitrofluor process, 3: 26 
Power-Reactor Fuel-Processing Pilot Plant, 
2: 32 
Purex process, 3: 12 
Redox process, 1!: 16 
Salt-cycle process, 4: 49—50 
Sulfex process, 2: 12 
Sulfex-Thorex process, 2: 16 
uranium hexafluoride distillation, 3: 59 
Zirflex process, 1: 13; 2: 11; 4: 32 


Fluoride, precipitation with barium fluozirconate, 
2: 19-20 
Fluoride-volatility processes, I: 27—30; 2: 35-8, 
53—4; 3: 24-30; 4: 29-32 
corrosion problems, 3: 42—3 
flow sheets, 2: 37 
Fluorides, corrosive effects, 4: 31 
reduction with magnesium-zinc alloys (liquid), 
3: 37 
Fluorine, reactions with calcium fluoride, 2: 27; 
3: 27 
reactions with nickel alloys, 3: 27 
reactions with uranium dioxide, 3: 28 
Fluorox process, 2: 77 
corrosion problems, 2: 53 
Formic acid, scavenging applications, 2: 20 
France, fuel-processing plants, 2: 2 
ocean waste disposal, 2: 4 
plutonium separation plant at Jobourg, |!: 2 
waste disposal, I: 51 
Fuel cycles, economic factors, 3: 2 


Fuel-element decladding 
See Decladding 
Fuel elements (aluminum-clad), dissolution, 4: 8—9 
Fuel elements (ceramic), properties, 4: 49 
recovery by melt-refining process, I: 33—5 
Fuel elements (clad), cladding removal, 4: 6—8 
Fuel elements (Hastelloy-X-clad), cladding dissolu- 
tion, 2: 12—13 
Fuel elements (impregnated), dissolution, 1: 17 
Fuel elements (irradiated), effects of burnup upon 
dissolution, 2: 19 
storage, 3: 8 
transportation, 4: 1 
transportation, ICC regulations, I: 2 
Fuel elements (plates), mechanical decladding, 2: 9 
Fuel elements (stainless-steel-clad), cladding dis- 
solution, 4: 10—12; 2: 11—12; 4: 7-8 
cladding removal, 3: 9—10 
dissolution, 2: 15—17; 3: 11 
uranium leaching with nitric acid, 1: 17 
Fuel elements (uranium-aluminum alloys), dissolu- 
tion, 4: 8-9 
Fuel elements (uranium carbide), processing 
methods, 4: 52-3 
Fuel elements (uranium dioxide), dissolution, 2: 14 
processing at Atomics International, 4: 51 
Fuel elements (uranium dioxide—beryllium oxide 
systems) (Hastelloy-X-clad), dissolution, 2: 19 
Fuel elements (uranium dioxide—thorium oxide), 
oxidation, 4: 52 
Fuel elements (uranium-graphite systems), dissolu- 
tion, 2: 18—19 
Fuel elements (uranium-molybdenum alloy), dissolu- 
tion, 2: 18 
Fuel elements (uranium-molybdenum alloy) (Zircaloy- 
clad), dissolution, 2: 15 
Fuel elements (uranium-zirconium alloy), dissolu- 
tion, 2: 13-15 
Fuel elements (Zircaloy-clad), cladding dissolution, 
i: 9—10; 2: 10-11 
cladding removal, 3: 9, 33 
uranium leaching with nitric acid, 1: 17 
Fuel elements (Zircaloy-2 alloy clad), solubility in 
fluoride-volatility processes, 1!: 27—8 
Fuel elements (Zircaloy-2-clad), cladding dissolu- 
tion, 2: 36-7 
dissolution, 3: 10 
Fuel elements (zirconium-clad), cladding dissolution, 
1: 9; 2: 10—11; 4: 10 
cladding removal, 3: 9 
Fuel-processing plants, economic feasibility of 
commercial, I: 1 
Martin Company —Air Reduction Company pro- 
posal, I: 3 
Fused-salt extraction processes, I: 34—5; 2: 48; 
4: 40-1 
See also ARCO process 
Fused salts, solvent properties, 2: 13—14 
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G 


Gadolinium, coprecipitation with cadmium-cerium 
alloys, 3: 36 
removal by fluoride-volatility processes, 1: 29 
solubility in cadmium (liquid), 2: 44-5 
solubility in zinc (liquid), 1#: 35 
Gas centrifuges 
See Centrifuges (gas) 
Gas-Cooled Reactor Experiment 
See Reactor (Gas-Cooled, Experiment)(GCRE) 
Genetron plastic VK-240, corrosion by hydrogen 
fluoride —nitrogen dioxide systems, 2: 54 
Glass, incorporation of fission products in, 
3: 52-3; 4: 62 
Gold, corrosion by bismuth-chloride systems 
(liquid), 4: 47 
corrosion by hydrogen fluoride —nitrogen dioxide 
systems, 2: 54 
Graphite, containment of fluoride-volatility process 


liquids, 4: 27 
corrosion by magnesium-zinc alloys (liquid), 
4: 48 


corrosion by plutonium-zinc alloys (liquid), 2: 46 
disintegration in hydrogen fluoride —nitrogen 
dioxide systems, 3: 25 
disintegration in nitric acid—sulfuric acid sys- 
tems, 3: 14 
fabrication methods, 4: 49 
properties, 4: 49 
radiation effects, 4: 49 
reactions with uranium dioxide, 4: 52—3 
Graphite (tantalum-clad), corrosion by magnesium- 
zinc alloys (liquid), 4: 48 
Graphite (tungsten-clad), corrosion by magnesium- 
zinc alloys (liquid), 4: 48 
Graphite (uranium carbide impregnated), solubility 
in hydrogen fluoride —nitrogen dioxide systems, 
4: 30 
Graphite-uranium systems 
See Uranium-graphite systems 
Ground disposal, I: 50—1; 2: 62—3, 69—70; 
3: 48-9, 53; 4: 63 
commercial sites, 4: 4 
U. S. sites, 2: 4 


H 


Hanford Atomic Products Operation, fire in Redox 
plant, Apr. 17-18, 1960, 2: 5—8 
head-end processes, I: 8 
See also specific processes 
waste-disposal methods, 3: 53; 4: 4, 59, 64-5 
HAPO-20 alloy, corrosion by Sulfex-process solu- 
tions, 3: 41 
corrosion by Zirflex-process solutions, 3: 41 


Hastelloy B alloy, corrosion by potassium chloride — 
sodium chloride systems (fused), 2: 54; 3: 42 
corrosion by Zircex-process fluids, 2: 54 


Hastelloy C alloy, corrosion by chlorine —hydrogen 
fluoride systems, 3: 43 
corrosion by Darex-process solutions, 4: 24 
corrosion by hydrogen chloride —hydrogen fluoride 
systems, 3: 43 
corrosion by lead—lead chloride systems, 1: 40 
corrosion by potassium chloride—sodium chloride 
systems (fused), 3: 42 
corrosion by Sulfex-process solutions, 4: 24 
corrosion by Thorex-process solutions, 4: 24 
corrosion by uranium dioxide core dissolvents, 
4: 24 
corrosion by Zirflex-process solutions, 4: 24 
electrolytic dissolution, 4: 10 
Hastelloy D alloy, corrosion by potassium chloride — 
sodium chloride systems (fused), 2: 54 
Hastelloy F alloy, corrosion by ARCO-process 
fluids, 2: 54 
corrosion by Darex-process solutions, 4: 24 
corrosion by ferric nitrate—nitric acid systems, 


2: 49 

corrosion by hydrofluoric acid—nitric acid sys- 
tems, 2: 52 

corrosion by lead—lead chloride systems (fused), 
I: 40 

corrosion from Niflex-process solutions, 2: 49, 
51 


corrosion by Sulfex-process solutions, 2: 49, 
50—1; 4: 21-2, 4 
corrosion by Thorex-process solutions, 4: 24 | 
corrosion by uranium dioxide core dissolvents, 
4: 24 
corrosion by Zirflex-process solutions, 2: 49; 
4: 24 
electrolytic dissolution, 4: 10 
Hastelloy N alloy 
See INOR-8 alloy 
Hastelloy W alloy, composition, 4: 32 
corrosion by fluoride-volatility process fluids, 
4: 31 
corrosion by potassium chloride—sodium chloride 
systems (fused), 2: 54 
Hastelloy X alloy, composition, 4: 32 
corrosion by fluoride-volatility process fluids, 
4: 31 
dissolution, 4: 8 
solubility in hydrochloric acid—nitric acid sys- 
tems, 2: 12—13 
solubility in hydrochloric acid—nitric acid— 
sulfuric acid systems, 2: 12—13 
solubility in nitric acid, 2: 12-13 
Head-end processes, !: 8—18; 2: 9—21; 3: 8-15, 
20-2; 4: 8-11 
Helium, solubility in sodium fluoride —zirconium 
fluoride systems (fused), 1: 29 
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Heptane, 2,2,4,6,6-pentamethyl-, chemical stability, 
4: 13-15 
radiolysis, 4: 13—15 
1-Hexadecene, chemical stability, 4: 13—15 
radiolysis, 4: 13-15 
Hexane, 2,3,5-trimethyl-, chemical stability, 
4: 13-15 
radiolysis, 4: 13-15 
Hexene, 2,5-dimethyl-3-, chemical stability, 
4: 13-15 
radiolysis, 4: 13-15 
Holmium, solubility in cadmium (liquid), 3: 34—5 
Homogeneous Reactor Experiment-II 
See Reactor (Homogeneous, Experiment- I) 
(HRE-II) 
Homogeneous Reactor Experiment-II fuel-processing 
plant, 2: 56-8 
Homogeneous Reactor Test (HRT) 
See Reactor (Homogeneous, Experiment-TII) 
(HRE-II) 
Hydraulic fracturing of shale, waste-disposal appli- 
cations, 2: 70 
Hydrochloric acid, solvent properties, 4: 11 
Hydrochloric acid—nitric acid—sulfuric acid sys- 
tems, solvent properties, 2: 12-13 
Hydrochloric acid—nitric acid systems, corrosive 
effects, I: 37—8; 4: 22—4 
solvent properties, #: 10—12; 2: 12—13, 15-17; 
3: 13; 4: 8 
Hydrofluoric acid—hydrogen peroxide systems, 
solvent properties, 3: 14 
Hydrofluoric acid—nitric acid systems, corrosive 
effects, I: 39; 2: 50, 51, 52; 3: 40; 4: 22-4 
solvent properties, I: 12—13; 2: 14-15; 3: 9; 
4: 11 
Hydrofluoric acid—nitrogen dioxide systems, 
corrosive effects, 1: 40 
Hydrofluoric acid—potassium fiuoride systems, 
chromium fluoride scavenging, 4: 19 
plutonium tetrafluoride scavenging, 4: 19 
thorium fluoride scavenging, 4: 19 
Hydrogen chloride, reaction with uranium-zirconium 
alloys, 3: 27-8 
zirconium hydrochlorination, 4: 33 
Hydrogen chloride —carbon tetrachloride systems 
See Carbon tetrachloride —hydrogen chloride 
systems 
Hydrogen chloride—chlorine systems 
See Chlorine —hydrogen chloride systems 
Hydrogen chloride —hydrogen fluoride systems, 
corrosive effects, 3: 28, 43 
solvent properties, 2: 36—7 
Hydrogen fluoride, solubility in sodium fluoride — 
zirconium fluoride systems (fused), 1: 29 
Hydrogen fluoride —chlorine systems 
See Chlorine —hydrogen fluoride systems 
Hydrogen fluoride —hydrogen chloride systems 
See Hydrogen chloride —hydrogen fluoride 


systems 


' 
Hydrogen fluoride—nitrogen dioxide systems, cor- 
rosive effects, 2: 54; 3: 25-6 I 
freezing point, 4: 30 
solvent properties, 3: 25—6; 4: 30 
Hydrogen peroxide, uranium peroxide scavenging, 
4: 18 
Hydrogen peroxide ammonium fluoride systems 
See Ammonium fluoride —hydrogen peroxide 
systems 
Hydrogen peroxide—hydrofluoric acid systems 
See Hydrofluoric acid—hydrogen peroxide 
systems 
Hymu 80 alloy, composition, 4: 32 
corrosion by fluoride-volatility fluids, 4: 31 


ICPP process, I: 12—13; 3: 20-2 
calcination of wastes, 2: 66—7; 3: 50-1 
commercial fuel-processing plans, 4: 3—4 
contactor design, 4: 19 
corrosion problems during equipment decontami- 
nation, 4: 25-6 
criticality accident, Jan. 25, 1961, 3: 5-6 
electrolytic dissolution, 4: 10 
gas-recovery system, 4: 9. 
waste disposal, 1: 47, 49-50; 3: 50—1; 4: 59, 
60, 61 
Idaho Chemical Processing Plant process 
See ICPP process 
Illium R alloy, electrolytic dissolution, 4: 10 
Incinerators, 1: 51 
Incoloy alloy, corrosion in Demonstrational High- 
Temperature Solids Storage System, 3: 43 
Incoloy 804 alloy, corrosion by ARCO-process fluids, 


2: 54 

corrosion by hydrofluoric acid—nitric acid sys- 
tems, 2: 52 

corrosion by lead—lead chloride systems (fused), 
1: 40 

Inconel alloy, corrosion by carbon tetrachloride, 

2: 54 

corrosion by chlorine— hydrogen fluoride systems, 
3: 43 


corrosion in Demonstrational High-Temperature 
Solids Storage System, 3: 43 

corrosion by fluoride-volatility process fluids, 
4: 31 

corrosion by Fluorox-process fluids, 2: 53 

corrosion by hydrogen chloride —hydrogen fluoride 
systems, 3: 43 

corrosion by hydrogen fluoride —nitrogen dioxide 
systems, 2: 54; 3: 25-6 

corrosion by nitric acid (electrolytic), 1: 39 

high-temperature oxidation, 3: 43—4 

Inconel X alloy, corrosion by ARCO-process fluids, 

2: 54 

corrosion by lead—lead chloride systems (fused), 
1: 40 
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Inconel X alloy (Continued) 
electrolytic dissolution, 4: 10 
high-temperature oxidation, 3: 43—4 
Indane, chemical stability, 4: 13—15 
radiolysis, 4: 13-15 
Indian Point Power Reactor 
See Reactor (Indian Point Power) 
Industrial Reprocessing Group, proposal for privately 
owned processing plant, 2: 1 
Industrial Waste Disposal Corporation, waste- 
disposal license, I: 4 
INOR-2 alloy, composition, 4: 32 
corrosion by fluoride-volatility process fluids, 
4: 31 
INOR-8 alloy, composition, 4: 32 
corrosion by fluoride-volatility process liquids, 
i: 27-8; 4: 31 
corrosion by hydrogen fluoride —nitrogen dioxide 
systems, 2: 54 
corrosion by lithium fluoride—sodium fluoride 
systems (fused), 3: 43 
corrosion by sodium fluoride—zirconium fluoride 
systems (fused), 3: 43 
Instrumentation, 1: 41—2 
radiation monitors, in-stream, 3: 22 
Insurance indemnity, fuel-processing plants, 3: 2—3 
Iodine, removal by fluoride-volatility processes, 
4: 35-6 
removal by melt-refining process, 1: 31, 2: 42; 
3: 32; 4: 38 
removal by salt-cycle process, 2: 43 
removal by skull reclamation process, 3: 36 
Iodine-131, removal by Purex process, 3: 11, 12 
sale by Abbott Laboratories, 1: 3 
Ion exchange, waste-disposal applications, 2: 63— 
4; 4: 59 
Ion-exchange columns 
See Columns (ion-exchange) 
Ion-exchange processes, !: 23—7; 2: 33-5; 3: 23- 
4; 4: 16-19 
processing of Homogeneous Reactor Experiment-0 
fuels, 4: 26 
waste-treatment methods, 3: 49, 51—2, 55-6 
Ion exchangers, design of Jiggler at Hanford, 
4: 19-20 
Iridium fluoride, physical constants, 3: 29 
Iron, adsorption on Dowex l resin, 4: 17 
adsorption on Dowex 21K resin, 4: 17 
recovery from fission products, 3: 51 
removal by melt refining, 4: 38 
solubility in cadmium (liquid), 4: 39 
solubility in mercury, 4: 39 
Iron alloys 
See also Steel; Stainless steel; specific iron 
alloys 
corrosion by potassium chloride —sodium chloride 
systems (fused), 2: 54; 3: 42 
Iron-aluminum alloys 
See Aluminum-iron alloys 


Iron compounds 
See specific ferric compounds 
Iron-plutonium alloys 
See Plutonium-iron alloys 
Isotopes Specialties Division, Nuclear Corporation of 
America, waste-disposal license, 1: 4 
Italy, commercial Thorex-process plant, 3: 2 


Jigglers, design for ion-exchange applications, 
4: 19-20 ‘ 


K 


Kanthal Al alloy, electrolytic dissolution, 4: 10 
Kanthal D alloy, electrolytic dissolution, 4: 10 
Kerosene, radiolysis, !: 21; 2: 26—7; 3: 19 
Krypton, recovery from wastes, 4: 63—4 
removal by melt-refining process, 1!: 31—2; 
2: 42; 4: 38 
removal by salt-cycle process, 2: 43 


L-nickel alloy, composition, 4: 32 
corrosion by fluoride-volatility process fluids, 
4: 31 
Lamont Geological Observatory 
See Columbia University, Lamont Geological 
Observatory 
Land disposal 
See Ground disposal 
Lanthanides 
See also specific lanthanide element 
removal by ion exchange, 2: 34 
separation from actinides, I: 23—4; 3: 19 
Lanthanum, coprecipitation with cadmium, 2: 45 
coprecipitation with cadmium-cerium alloys, 
3: 36 
removal by chloride-volatility processes, 4: 35 
removal by liquid-metal extraction, 3: 39 
removal with M2EHPA, 2: 25-6 
removal by melt refining, 3: 32; 4: 38 
solubility in magnesium-silver alloys (liquid), 
1: 37 
solubility in mercury, 4: 39 
Lanthanum fluoride, solubility in fluoride-volatility 
process fluids, 1!: 29 
solvent properties, 2: 47 
Lead-bismuth alloys 
See Bismuth-lead alloys 
Lead chloride (fused), solvent properties, 2: 13- 
14; 3: 10, 33; 4: 11 
uranium-zirconium alloy dissolution, 1: 13 





92 REACTOR FUEL PROCESSING 


Lead chloride—cadmium chloride systems 
See Cadmium chloride—lead chloride systems 
Lead chloride (fused)—chlorine systems, solvent 
properties, 2: 14 
Lead chloride—lead systems 
See Lead—lead chloride systems 
Lead—lead chloride systems (fused), corrosive 
effects, 1: 40 
Lead—zinc alloys (liquid), solvent properties, 3: 38 
uranium distribution coefficients, 4: 40 
Licenses, regulations, 4: 4 
waste disposal, 2: 4 
Light bulbs, for use in melt-refining process, 2: 39 


Linde 4A Molecular Sieve, strontium adsorption, 
2: 72 
Liquid-liquid extraction processes 
See Solvent-extraction processes 
Liquid- metal extraction processes, I: 35—7; 2: 44— 
8; 3: 34-8 
flow sheets, 2: 45 
Liquid Metal Fuel Reactor 
See Reactor (Liquid Metal Fuel)(LMFR) 
Liquid metal—fused salt extraction processes, 
4: 43-7 
flow sheets, 4: 44 
Lithium, coprecipitation with cadmium, 2: 45 
coprecipitation with cadmium-cerium alloys, 
3: 36 
isotope separation by ion exchange, 2: 35 
Lithium-6, adsorption on Dowex 1 resin, 2: 35 
adsorption on Dowex 50 X-2 resin, 2: 35 
Lithium chloride—potassium chloride—calcium 
chloride systems 
See Calcium chloride—lithium chloride— 
potassium chloride systems 
Lithium chloride—potassium chloride systems 
(fused), handling, 3: 24 
uranium electrochemical behavior in, 1: 37 
Lithium fluoride —potassium fluoride —sodium 
fluoride systems (fused), corrosive effects, 
I: 28-9; 3: 43 
LMFR 
See Reactor (Liquid Metal Fuel)(LMFR) 
Lutetium, solubility in cadmium (liquid), 3: 34-5 


M 


M2EHPA 
See Phosphoric acid, mono-2-ethylhexyl- 
MABIE 
See Columns (ion-exchange) 
Magnesium, properties, 4: 49 
thorium extraction, 4: 46—7 
uranium extraction, 4: 46—7 
Magnesium (liquid), solvent properties, 2: 47 
Magnesium-bismuth-samarium alloys 
See Bismuth-magnesium-samarium alloys 





Magnesium-cadmium alloys 
See Cadmium-magnesium alloys 
Magnesium-cadmium-uranium alloys 
See Uranium-cadmium-magnesium alloys 
Magnesium-cadmium-zinc alloys 
See Cadmium-magnesium-zinc alloys 
Magnesium-cerium alloys 
See Cerium-magnesium alloys 
Magnesium chloride —potassium chloride —sodium 
chloride systems (fused), reactions with 
bismuth-magnesium-samarium alloys, 3: 39 
uranium electrochemical behavior in, 1: 37 
Magnesium fluoride slag, uranium recovery from, 
4: 76-7 
Magnesium-silver alloys (liquid), solvent properties, 
1: 37; 2: 47; 3: 38-9 
Magnesium-zinc alloys, solvent properties, 3: 36—7 
Magnesium-zinc alloys (liquid), 2: 55 
corrosive effects, 2:-46, 55—6; 4: 47-8 
plutonium extraction, 4: 46 
reduction of fluorides, 3: 37 
solvent properties, 1: 36; 2: 46; 3: 37 
Manganese dioxide—potassium permanganate sys- 
tems, precipitation of ruthenium and niobium- 
zirconium, 1!: 17—18 
Manganese-uranium alloys 
See Uranium-manganese alloys 
Manipulators, for melt-refining process, 2: 41 
Martin Company, fuel-processing-plant proposal, 
I: 3 
Martin Radioactive Materials Laboratory, indemnity 
requirements, 3: 2-3 
Materials Testing Reactor 
See Reactor (Materials Testing)(MTR) 
Meetings 
See Conferences 
Melt-refining process, I: 30—5; 2: 39—44; 3: 31-— 
2; 4: 37-8 
Mepasin solvent, radiolysis, 3: 19 
Mercuric nitrate—nitric acid systems, Plutonium 
Recycle Test Reactor fuel-element dissolution 
1: 14 
solvent properties, 2: 17-18 
Mercury, solvent properties, 4: 39 
Mercury—mercuric chloride systems, thermody- 
namic properties, 4: 39 
Mercury-uranium alloys 
See Uranium-mercury alloys 
Metal-salt systems (liquid), oxidation-reduction re- 
actions, 4: 41-3 
bibliographies, 4: 40 
oxide reduction, 4: 42-3 
Micro Pilot Plant, 2: 68—9 
adsorption of wastes, 4: 61—2 
Mixer-settlers, design for Dapex process, 1: 23 
Molten-Salt Reactor Experiment 
See Reactor (Molten-Salt, Experiment)(MSRE) 
Molybdenum, coating of uranium dioxide particles, 
4: 71 
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Molybdenum (Continued) 
corrosion by bismuth-chloride systems (liquid), 


4: 47 
corrosion by magnesium-zinc alloys (liquid), 
2: 55-6 


corrosion by zinc (liquid), 2: 55-6 
removal by fluoride-volatility processes, 
4: 35-6 
removal by liquid metal—fused salt extraction, 
4: 45 
removal by melt-refining process, 14: 31; 2: 42 
removal by skull reclamation process, 3: 36 
solubility in mercury, 4: 39 
Molybdenum fluorides, nuclear magnetic resonance 
spectra, 3: 30 
physical constants, 3: 29 
reactions with nitrogen dioxide, 4: 36 
reactions with nitrogen oxyhalides, 4: 36 
Molybdenum-nickel alloys 
See INOR-8 alloy 
Molybdenum oxyfluoride, physical constants, 3: 29 
Molybdenum-uranium alloys 
See Uranium-molybdenum alloys 
Monel alloy, corrosion by bismuth-lead alloys 
(liquid), 3: 39 
corrosion by citric acid, 4: 25 
corrosion by hydrofluoric acid—nitric acid sys- 
tems, 2: 52 
corrosion by hydrogen fluoride —nitrogen dioxide 
systems, 2: 54; 3: 25-6 
corrosion by nitric acid, 4: 25 
corrosion by nitric acid—periodic acid systems, 
4: 25 
corrosion by nitric acid—sodium fluoride systems, 
4: 25 
corrosion by oxalic acid, 4: 25 
corrosion by phosphoric acid, 4: 25 
corrosion by sodium hydroxide —tartaric acid 
systems, 4: 25 
corrosion by Turco 4501 solvent, 4: 25 
corrosion by Turco 4502 solvent, 4: 25 
Montmorillonite clay, solidification of liquid wastes 
with, §: 46 
MSRE 
See Reactor (Molten-Salt, Experiment)(MSRE) 
MTR 
See Reactor (Materials Testing)(MTR) 


N 


Naphthalene, cis-decahydro-, chemical stability, 
4: 13-15 
radiolysis, 4: 13-15 
Naphthalene, tetrahydro-, chemical stability, 
4: 13-15 
radiolysis, 4: 13-15 
Naphthalene, /rans-decahydro-, chemical stability, 
4: 13-15 
radiolysis, 4: 13-15 


National Academy of Sciences, biological effects of 
radiation, survey, 4: 57 
Naval Industrial Reserve Shipyard, Kearny, N. J., 
waste-disposal license, 1: 4 
Neodymium, solubility in zinc (liquid), 1: 36 
Neon, solubility in sodium fluoride—zirconium fluo- 
ride systems (fused), 1: 29 
Neptunium, ion exchange, 3: 23 
removal by melt refining, 3: 32 
separation, 4: 18-19 
separation from wastes, 3: 54 
Neutron multiplication, measurement for safety, 
3: 7 
New England Tank Cleaning Company, waste-disposal 
license, I: 4 
New Production Reactor 
See Reactor (New Production)(NPR) 
New York State, nuclear by-product plant proposals, 
3: 1-2 
waste-disposal site, 4: 4 
Nichrome alloy, electrolytic dissolution, 4: 10 
Nichrome-V alloy, corrosion by carbon tetrachloride, 
2: 54 
corrosion by carbon tetrachloride —hydrogen chlo- 
ride systems, 1: 41 
Nickel, corrosion by bismuth-lead alloys (liquid), 


3: 39 

corrosion by chlorine —hydrogen fluoride systems, 
3: 43 

corrosion by fluoride-volatility process fluids, 
1: 27-8 

corrosion by hydrofluoric acid—nitrogen dioxide 
systems, I: 40 


corrosion by hydrogen chloride —hydrogen fluoride 
systems, 3: 43 
corrosion by hydrogen fluoride —nitrogen dioxide 
systems, 2: 54; 3: 25-6 
corrosion by potassium chloride—sodium chloride 
systems (fused), 1: 40 
recovery from fission products, 3: 51 
removal by melt refining, 4: 38 
solubility in cadmium (liquid), 2: 44—5 
stress corrosion in liquid bismuth, 4: 48—9 
Nickel alloys 
See also specific nickel alloys by trade name 
corrosion, 4: 21—2 
corrosion by potassium chloride—sodium chloride 
systems (fused), §: 40; 2: 54; 3: 42 
reactions with fluorine, 3: 27 
Nickel-aluminum alloys 
See Aluminum-nickel alloys 
Nickel-aluminum-plutonium alloys 
See Plutonium-aluminum-nickel alloys 
Nickel-aluminum-plutonium-silicon systems 
See Plutonium-aluminum-nickel-silicon systems 
Nickel-chromium alloys 
See Chromium-nickel alloys 
Nickel-cobalt alloys 
See Cobalt-nickel alloys 
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Nickel-molybdenum alloys 
See Molybdenum-nickel alloys 
Niflex process, corrosion problems, 2: 49, 50, 
51-2; 3: 40; 4: 21, 23 
Niobium, coating of uranium dioxide particles, 
4: 71 
corrosion by ARCO-process fluids, 2: 54; 3: 10 
corrosion by nitric acid (electrolytic), 4: 39; 
2: 49; 3: 41-2 
corrosion by uranium-chromium alloys (liquid), 
4: 48 
corrosion by uranium-manganese alloys (liquid), 
3: 44 
precipitation with barium fluozirconate, 2: 20 
removal with amines, 2: 24 
removal by chloride-volatility processes, 4: 33, 
35 
removal by liquid-metal extraction, 3: 39 
removal by scavenging, !: 17—18 
removal with silica gel, 1: 20 
solubility in hydrogen fluoride —nitrogen dioxide 
systems, 3: 25 
solubility in magnesium-silver alloys, 1: 37 
solubility in mercury, 4: 39 
Niobium alloys, corrosion by potassium chloride — 
sodium chloride systems (fused), 2: 54 
Niobium-5V alloy, coating of uranium dioxide parti- 
cles, 4: 71 
Niobium oxide, thermodynamic properties, 4: 53 
Niobium-tungsten alloys, corrosion by nitric acid 
(electrolytic), 4%: 39; 3: 41-2 


Nionel alloy, corrosion by Darex-process solutions, 


4: 24 
corrosion by ferric nitrate—nitric acid systems, 
2: 49 


corrosion by hydrogen fluoride —nitrogen dioxide 
systems, 2: 54 

corrosion by nitric acid (electrolytic), 4: 39 

corrosion by Sulfex-process solutions, 2: 49; 
4: 24 

corrosion by sulfuric acid, I: 37-9 

corrosion by Thorex-process solutions, 4: 24 

corrosion by uranium dioxide core dissolvents, 
4: 24 

corrosion by Zirflex-process solutions, 4: 24 

Nitric acid, corrosive effects, 1!: 38; 2: 50, 52; 

3: 41; 4: 22-5 

solvent properties, t: 15; 2: 12—13, 18—19; 
3: 12-14, 20—2; 4: 11, 18-19 

uranium-graphite system dissolution, 4: 17 

uranium leaching from lead chloride, 1: 13 


uranium leaching from stainless-steel-clad ura- 
nium dioxide fuel elements, 1: 17 
uranium leaching from Zircaloy-clad uranium 
dioxide fuel elements, 1: 17 
uranium-molybdenum alloy dissolution, !: 15 
Nitric acid (electrolytic), corrosive effects, 
i: 39-40; 2: 49-50; 3: 41-2; 4: 23-4 


solvent properties, 1: 10, 13; 2: 15; 3: 10—11; 
4: 10-11 
Nitric acid—ferric nitrate systems 
See Ferric nitrate—nitric acid systems 
Nitric acid—hydrochloric acid—sulfuric acid systems 
See Hydrochloric acid—nitric acid—sulfuric acid 
systems 
Nitric acid—hydrochloric acid systems 
See Hydrochloric acid—nitric acid systems 
Nitric acid—hydrofluoric acid systems 
See Hydrofluoric acid—nitric acid systems 
Nitric acid—mercuric nitrate systems 
See Mercuric nitrate—nitric acid systems 
Nitric acid—periodic acid systems, corrosive 
effects, 4: 25 
solvent properties, 2: 18 
Nitric acid—sodium fluoride —aluminum nitrate 
systems 
See Aluminum nitrate—nitric acid—sodium 
fluoride systems 
Nitric acid—sodium fluoride systems, corrosive 
effects, 4: 25 
solvent properties, 2: 19 
Nitric acid—sulfuric acid systems, graphite dissolu- 
tion, 3: 14 
solvent properties, 2: 19 
Nitric acid—urany] nitrate —tributyl phosphate 
systems 
See Uranyl nitrate —nitric acid—tributyl phos- 
phate systems 
Nitrofluor process, 3: 25—6; 4: 29-30 
corrosion problems, 3: 25—6 
flow sheets, 3: 26 
Nitrogen compounds, solvent properties, 2: 23—4 
Nitrogen compounds, organo-, solvent-extraction 
properties, !: 20—1 
solvent properties, 3: 18-19 
Nitrogen dioxide, reactions with molybdenum fluo- 
ride, 4: 36 
reactions with tungsten fluoride, 4: 36 
reactions with uranium hexafluoride, 4: 36 
Nitrogen dioxide—hydrofluoric acid systems 
See Hydrofluoric acid—nitrogen dioxide systems 
Nitrogen dioxide —hydrogen fluoride systems 
See Hydrogen fluoride —nitrogen dioxide systems 
Nitrogen oxyhalides, reactions with uranium, molyb- 
denum, and tungsten fluorides, 4: 36 
Norway, Advanced Course on Fuel Elements for 
Water-Cooled Power Reactors, given at Kjeller, 
1960, 3: 30 
NPR 
See Reactor (New Production)(NPR) 
N. S. Savannah reactor 
See Reactor (N. S. Savannah) 
Nuclear-Chem Disposal Corporation, waste-disposal 
license, 1: 3 
Nuclear Engineering Company, waste-disposal 
license, I: 4; 4: 4 
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oO 


Oak Ridge National Laboratory, explosion in Hot 
Pilot Plant, Nov. 20, 1959, 1: 6 
Multicurie Fission-Product Pilot Plant, I: 3 
Power-Reactor Fuel- Processing Pilot Plant, 
t: 32-3 
waste-disposal methods, 2: 62—4; 3: 48, 49—50, 
53; 4: 59, 60, 63—4 
Ocean disposal, 1: 51; 2: 70—i; 3: 53-4 
at Brookhaven National Laboratory, 4: 58—9 
in France, 2: 4 
Ocean Transport Company, waste-disposal license, 
= 3 
Octylamine, triiso-, solvent properties, 2: 24 
Odogen, solvent properties, 2: 24 
Off-gases, from mercuric nitrate —nitric acid dis- 
solutions, I: 14—15 
Purex process, 3: 11 
Sulfex process, 3: 11 
Organic solvents 
See Solvents (organic) 
Organonitrogen compounds 
See Nitrogen compounds, organo- 
Organophosphorus compounds 
See Phosphorus compounds, organo- 
Osmium fluorides, physical constants, 3: 29 
Oxalic acid, corrosive effects, 4: 25 
Oxides, reduction by liquid metals, 4: 42—3 


Pp 


Palladium, removal by liquid metal—fused salt ex- 
traction, 4: 45 
removal by melt refining, 2: 42; 4: 38 
removal by skull reclamation process, 3: 36 
solubility in lead-zinc alloys (liquid), 3: 38 
Paraformaldehyde, scavenging applications, 2: 20 
Pathfinder Power Reactor 
See Reactor (Pathfinder Power) 
PDA 
See Decanol (primary) 
Pentane, 2,2,4-trimethyl-, chemical stability, 
4: 13-15 
radiolysis, 4: 13—15 
Periodic acid—nitric acid systems 
See Nitric acid—periodic acid systems 
Permutit SK resin, plutonium adsorption, 2: 33-4 
radiation effects, 4: 18 
thorium sulfate recovery, 1t: 26 
uranium adsorption, 2: 33-4 
Phosphate rock, adsorption of wastes, 3: 52; 
4: 61-2 
Phosphonate, diamylamyl, solvent properties, 
2: 25-6 
Phosphonate, di-2-amyl-2-butyl, evaluation for 
Purex process, 3: 17 


Phosphonate, di-sec-butylphenyl, evaluation for 
Purex process, 3: 18 
radiolysis, 2: 27 
solvent properties, §: 20—1; 2: 26 
Phosphoric acid, corrosive effects, 4: 25 
Phosphoric acid, di-2-ethylhexyl-, solvent proper- 
ties, I: 20-1; 2: 24-5 
Phosphoric acid, mono-2-ethylhexyl-, solvent 
properties, 2: 25—6 
Phosphorus compounds, organo-, solvent proper- 
ties, I: 20-1; 2: 24-6; 3: 17-18 
Piping, decontamination, 2: 30-2 
Piqua Power Reactor 
See Reactor (Piqua Power) 
Platinum, corrosion by hydrogen fluoride —nitrogen 
dioxide systems, 2: 54 
corrosion by potassium chloride —sodium chloride 
systems (fused), 1#: 40 
Plutonium, 2: 79 
adsorption on phosphate rock, 4: 61 
commercial use charges, 2: 3-4; 4: 3 
extraction with D2EHPA, 2: 25 
ion-exchange properties, 3: 23; 4: 17 
liquid-metal extraction, 4: 46 
metal production, 2: 78-9 
metallurgy, 2: 79 
production plants, t: 59-60 
properties, 4: 49 
recovery by liquid metal—fused salt extraction, 
4: 43-5, 46 
recovery by melt-refining process, 2: 41-2; 
3: 32 
recovery by Nitrofluor process, 4: 29-30 
recovery by salt-cycle process, 3: 32; 4: 50 
reduction from plutonium trichloride, 4: 77 
separation with amines, 2: 24 
separation with D-s-BPP, 2: 26 
separation by fluoride-volatility processes, 
1: 29-30 
separation by ion exchange, 2: 33-4 
separation by liquid-metal extraction, 2: 46 
separation with M2EHPA, 2: 25 
separation by Nitrofluor process, 3: 26 
separation in Power-Reactor Fuel-Processing 
Pilot Plant, 2: 32-3 
separation in Purex process, 1: 19; 2: 23; 4: 12 
solubility in amines, 3: 18 
solubility in calcium (liquid), 2: 47 
solubility in magnesium-silver alloys (liquid), 
3: 38-9 
solubility in mercury, 4: 39 
solubility in trilaurylamine, 2: 23-4 
Plutonium (liquid), corrosive effects, I: 40-1; 
2: 56 
viscosity, 4: 40 
Plutonium-239, AEC buy-back price, I: 1 
Plutonium-241, AEC buy-back price, 1: 1 
Plutonium alloys, production methods, 1: 59-60 
Plutonium -aluminum -nickel alloys, solubility in 
mercuric nitrate—nitric acid systems, 2: 17-18 
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Plutonium-aluminum -nickel-silicon systems 
(aluminum-clad), solubility in mercuric nitrate — 
nitric acid systems, I: 14 

Plutonium-aluminum-silicon systems, solubility in 
mercuric nitrate —nitric acid systems, 2: 17-18 

Plutonium carbide-—uranium carbide systems 

See Uranium carbide —plutonium carbide sys- 
tems 

Plutonium chlorides, thermodynamic properties, 

4: 53 
Plutonium dioxide, conversion to plutonium tri- 
chloride, 2: 78-9 
recovery by melt-refining process, I: 33 
Plutonium dioxide —uranium dioxide systems 
See Uranium dioxide —plutonium dioxide systems 

Plutonium hexafluoride, chemistry, 4: 37 
reactions with sulfur tetrafluoride, 3: 28-9 

Plutonium-iron alloys, corrosion by plutonium 

(liquid), #: 41 
processing, 3: 32 
Plutonium Recycle Test Reactor 
See Reactor (Plutonium Recycle Test)(PRTR) 
Plutonium tetrafluoride, conversion from plutonium 
hexafluoride, 3: 28-9 
precipitation with hydrofluoric acid —potassium 
fluoride systems, 4: 19 
Plutonium trichloride, conversion from plutonium 
dioxide, 2: 78-9 
reduction to plutonium, 2: 78-9; 4: 77 

Plutonium-zinc alloys (liquid), corrosive effects, 
2: 46 

Pneumo Dynamics Corporation, Systems Engineering 
Division, ocean disposal contract, 3: 54 

Poisons (soluble), applications in fuel-processing 
solutions, #: 11 

Porcelain, incorporation of fission products in, 

3: 52-3 

Portland cement, waste-disposal applications, 2: 70 

Potassium, coprecipitation with cadmium, 2: 45 
coprecipitation with cadmium-cerium alloys, 

3: 36 
Potassium chloride —lithium chloride —calcium 
chloride systems 
See Calcium chloride —lithium chloride —potas- 
sium chloride systems 

Potassium chloride —lithium chloride systems 

See Lithium chloride —potassium chioride sys- 
tems 

Potassium chloride —magnesium chloride —sodium 

chloride systems 
See Magnesium chloride —potassium chloride — 
sodium chloride systems 

Potassium chloride —sodium chloride —-magnesium 


chloride systems 
See Magnesium chloride —potassium chloride — 
sodium chloride systems 
Potassium chloride —sodium chloride systems 
(fused), corrosive effects, 1: 40; 2: 54; 
3: 42-3 


solvent properties, 2: 42-3; 3: 32-3 
Potassium fluoride —hydrofluoric acid systems 
See Hydrofluoric acid —potassium fluoride sys- 
tems 
Potassium fluoride —lithium fluoride —sodium fluoride 
systems 
See Lithium fluoride —potassium fluoride — 
sodium fluoride systems 
Potassium permanganate —manganese dioxide sys- 
tems 
See Manganese dioxide —potassium permanganate 
systems 
Power-Reactor Fuel-Processing Pilot Plant, 
2: 32-3 
flow sheets, 2: 32 
Praseodymium, coprecipitation with cadmium- 
cerium alloys, 3: 36 
Precipitation processes, !: 17-18; 2: 19-20; 
4: 18-19 
Pressurized-Water Reactor 
See Reactor (Shippingport Pressurized- Water) 
Primene JMT, solvent-extraction properties, 
1: 20-1 
Promethium-147, production in Multicurie Fission- 
Product Pilot Plant, I: 3 
separation by ion exchange, I: 24 
Protactinium, liquid-metal extraction, 4: 40 
PRTR 
See Reactor (Plutonium Recycle Test)(PRTR) 
Pumps, decontamination, 2: 30-2 
liquid-metal-driven, 4: 49 
Purex process, 3: 16-20; 4: 12 
calcination of wastes, 2: 64-6, 67-9; 3: 49-50 
column efficiency, laboratory methods for deter- 
mining, I: 22-3 
corrosive effects of waste solutions, 2: 52 
corrosive effects of wastes from Darex feeds, 
2: 52-3 
equipment decontamination, 2: 30-2 
equipment design, 2: 30-3 
explosion hazards, 3: 6 
flow sheets, 3: 12 
head-end treatment, I: 17-18 
iodine removal, 3: 11, 12 
modifications, !: 19-20; 2: 22-3 
solvent degradation, 4: 13-15 
tail-end treatment, 1: 20 
waste disposal, I: 46-9 
PWR 
See Reactor (Shippingport Pressurized-Water) 
Pyroceram 9608 alloy, corrosion by carbon tetra- 
chloride, 2: 54 
Pyrochemical processes, 4: 53 
Pyrolytic carbon 
See Carbon (pyrolytic) 
Pyrometallurgical processes, 1: 30-7; 2: 38-48; 
3: 30-9; 4: 37-49 
corrosion problems, 2: 54-6; 3: 44 
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Radiation (beta), applications of sources, 4: 64 
Radiation effects, Amsco 125-82 solvent, 2: 26-7 
Amsco solvent, 3: 19 
carbon, 4: 49 
n-dodecane, 3: 19 
Dowex 1 resin, 4: 18 
Dowex 50W resin, 4: 17-18 
Duolite C-10 resin, 4: 18 
electrical components, 1: 41-2 
kerosene, I: 21; 2: 26-7; 3: 19 
Mepasin solvent, 3: 19 
organic solvents, 2: 26-7; 4: 13-15 
Permutit SK resin, 4: 18 
phosphonate, di-sec-butylphenyl, 2: 27 
Shellsol T solvent, 3: 19 
Solvesso-100, 1: 21 
Solvesso-100 solvent, 2: 26-7 
Tetramer solvent, 3: 19 
tributyl phosphate, 2: 26-7 
Radioisotopes, commercial production, 3: 3 
separation from wastes, 2: 71-2; 3: 54-6; 
4: 4, 63-6 
shipping, 4: 4, 65-6 
Radiological Services Company, Inc., waste-disposal 
license, I: 4 
Rare earths, removal with amines, 2: 24-6 
removal with D2EHPA, 2: 25 
removal with M2EHPA, 2: 25-6 
removal by melt-refining process, 1: 31-3; 
2: 42 
removal by salt-cycle process, 4: 50 
separation from waste streams, 2: 71-2 
Rare gases, removal from aluminum dissolver 
solutions, 4: 9 
Reactor (CETR) 
See Reactor (Indian Point Power) 
Reactor (Dresden Power), fuel-element decladding, 
i: 9; 3: 9 
Reactor (Enrico Fermi Fast-Breeder), fuel-element 
dissolution, 2: 15 
Reactor (Experimental Breeder)(EBR), EBR-II 
blanket processing, 4: 45, 46 
EBR-II fuel processing, I: 30-3; 2: 39-44, 
45-6; 3: 30-2, 36; 4: 37-8, 45 
Reactor (Gas-Cooled, Experiment)(GCRE), fuel- 
element cladding dissolution, 2: 12-13; 4: 8 
fuel-element dissolution, 2: 19; 3: 13; 4: 11 
Reactor (Hallam Power), fuel processing by chloride- 
volatility processes, 4: 34-5 
Reactor (Homogeneous, Experiment-II)(HRE-II), fuel- 
processing plant, I: 42-3; 4: 26 
Reactor (Indian Point Power), fuel-element cladding 
dissolution, I: 10-12; 2: 12; 4: 8 
fuel-element dissolution, 1: 13; 2: 15-17 
fuel processing, 2: 22-3 
Reactor (Liquid Metal Fuel)(LMFR), fuel processing, 
1: 37; 3: 24-5 


Reactor (Maritime Gas-Cooled)(MGCR), fuel-element 
dissolution, 3: 13-14 
Reactor (Materials Testing)(MTR), fuel-element 
dissolution, 4: 8-9 
fuel processing, 3: 22 
Reactor (Molten-Salt, Experiment)(MSRE), fuel 
processing, 2: 36 
Reactor (New Production)(NPR), fuel-element 
decladding, 3: 9 
Reactor (N.S. Savannah), fuel-element dissolution, 
4: 10 
Reactor (Pathfinder Power), waste disposal, I: 51 
Reactor (Piqua Power), fuel-processing costs, 4: 2 
waste disposal, I: 51 
Reactor (Plutonium Recycle Test)(PRTR), fuel- 
element decladding, 1: 9-10; 3: 9 
fuel-element dissolution, 1: 14; 3: 11 
fuel processing, 2: 33-4; 3: 32 
Reactor (Shippingport Pressurized-Water), blanket 
element cladding dissolution, I: 9; 2: 10-11 
fuel-element decladding, 3: 8-9 
seed fuel dissolution, 4: 9 
Reactor (SM-1), fuel-element dissolution, 4: 10 
Reactor (Sodium, Experiment)(SRE), fuel-element 
decladding, I: 9; 3: 8 
fuel-element decladding, mechanical, 2: 9-10 
Reactor (TRIGA), fuel-element dissolution, 3: 11, 
14; 4: 9 
Reactor (TURRET), fuel processing, 4: 18 
Reactor (Vallecitos Boiling-Water), fuel processing, 
4: 3 
Reactor (Yankee Power), fuel-element decladding, 
: & 2: i 
fuel-element dissolution, I: 13; 4: 10 
fuel-processing costs, 4: 2 
Reactor Handbook (Second Edition), Vol. II: Fuel 
Reprocessing, Table of Contents, 4: 80-2 
Redox process, corrosive effects of waste solutions, 
2: 52 
dissolution, I: 15-17 
equipment decontamination, 2: 30-2 
equipment design, 2: 30-3 
fire at HAPO, Apr. 17-18, 1960, 2: 5-8 
modifications, 2: 22-3 
Reduction to solids, 2: 64-9; 3: 49-53; 4: 59-63 
flow sheets, I: 16 
Rhenium fluorides, physical constants, 3: 29 
Rhenium oxyfluorides, physical constants, 3: 29 
Rhodium, removal with amines, 2: 24 
removal by liquid metal—fused salt extraction, 
4: 45 
removal by melt refining, 2: 42; 4: 38 
Ruthenium, removal with amines, 2: 24 
removal by chloride-volatility processes, 4: 35 
removal by fluoride-volatility processes, 4: 35-6 
removal by liquid-metal extraction, 3: 39 
removal by liquid metal—fused salt extraction, 
4: 45 
removal by melt-refining process, 1: 31; 2: 42; 
3: 32; 4: 38 
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Ruthenium (Continued) 
removal by oxidation, 4: 51-2 
removal by salt-cycle process, 2: 43 
removal by scavenging, I: 17-18 
removal with silica gel, 1#: 20 
removal by skull reclamation process, 3: 36 
removal by Thorex process, 4: 12 
solubility in magnesium-silver alloys (liquid), 

1: 37 

solubility in mercury, 4: 39 

Ruthenium chlorides, thermodynamic properties, 
4: 53 

Ruthenium tetroxide, thermodynamic properties, 
4: 52, 53 


S 


S-816 alloy, corrosion by Zircex-process fluids, 
2: 54 
Safety, I: 6-7; 2: 5-8; 3: 5-7 
Salt-cycle process, 2: 42-4; 3: 32-4; 4: 49-52 
flow sheets, 4: 49-50 
Salt formations, waste disposal in, I: 50-1; 
2: 69-70; 4: 63 
Salt-metal systems 
See Metal-salt systems 
Samarium, coprecipitation with cadmium-cerium 
alloys, 3: 36 
removal by fluoride-volatility processes, 1: 29 
solubility in zinc (liquid), 1: 35, 36 
Samarium-aluminum alloys 
See Aluminum-samarium alloys 
Samarium-aluminum-uranium—zirconium hydride 
systems 
See Uranium —zirconium hydride —aluminum- 
samarium systems 
Samarium-bismuth-magnesium alloys 
See Bismuth-magnesium-samarium alloys 
Samarium fluoride, solubility in fluoride-volatility 
process fluids, 1: 29 
Savannah River Plant, commercial fuel-processing 
plans, 4: 3-4 
corrosion problems, 3: 40 
electrolytic dissolution, 4: 10 
radioisotope separation from wastes, 4: 64 
waste-disposal methods, 1!: 51-2; 4: 64, 66 
Saws, mechanical decladding of fuel elements, I: 8, 
9; 4: 7 
Scandium, coprecipitation with cadmium-cerium 
alloys, 3: 36 
Scavenging, !: 17-18, 20; 3: 36 
Shears, mechanical decladding of fuel elements, 
1: 8,9; 4: 6-7 
Shippingport Pressurized-Water Reactor fuel 
elements, 3: 8-9 
Shellsol-T solvent, radiolysis, 3: 19 
Shipping, ICC regulations for irradiated fuel ele- 
ments, I: 2; 4: 1 
radioisotopes, 4: 4, 65-6 


Shippingport Pressurized-Water Reactor 
See Reactor (Shippingport Pressurized-Water) 
Silica 
See Silicon dioxide 
Silica gel, cesium adsorption, 3: 51-2 
precipitation of ruthenium and niobium-zirconium, 
1: 20 
Silicon, coating of uranium dioxide particles, 4: 71 
corrosion by potassium chloride —sodium chloride 
systems (fused), 2: 54 
removal by fluoride-volatility processes, 4: 35-6 
Silicon-aluminum-nickel-plutonium systems 
See Plutonium-aluminum-nickel-silicon systems 
Silicon-aluminum-plutonium systems 
See Plutonium-aluminum-silicon systems 
Silicon carbide, corrosion by potassium chloride — 
sodium chloride systems (fused), 1: 40 
Silicon carbide (silicon nitride bonded), corrosion by 
potassium chloride —sodium chloride systems 
(fused), 1%: 40 
Silicon dioxide, removal, 3: 14; 4: 8-9 
Silver-magnesium alloys 
See Magnesium-silver alloys 
Skull reclamation process, 3: 36-7; 4: 45 
corrosion problems, 4: 47-8 
Sodium, coprecipitation with cadmium, 2: 45 
coprecipitation with cadmium-cerium alloys, 3: 36 
solubility in DZEHPA, 2: 25 
thorium fluoride reduction, 4: 77 
Sodium chloride —magnesium chloride —potassium 
chloride systems 
See Magnesium chloride —potassium chloride — 
sodium chloride systems 
Sodium chloride —potassium chloride —magnesium 
chloride systems 
See Magnesium chloride —potassium chloride — 
sodium chloride systems 
Sodium chloride —potassium chloride systems 
See Potassium chloride —sodium chloride sys- 
tems 
Sodium fluoride, uranium hexafluoride purification, 
4: 35 
Sodium fluoride —aluminum nitrate —nitric acid 
systems 
See Aluminum nitrate —nitric acid —sodium 
fluoride systems 
Sodium fluoride —lithium fluoride —potassium fluoride 
systems 
See Lithium fluoride —potassium fluoride — 
sodium fluoride systems 
Sodium fluoride —nitric acid systems 
See Nitric acid-—sodium fluoride systems 
Sodium fluoride —uranium tetrafluoride —zirconium 
fluoride systems 
See Uranium tetrafluoride —sodium fluoride — 
zirconium fluoride systems 
Sodium fluoride —zirconium fluoride systems (fused), 
corrosive effects, I: 28; 3: 43 
solubility of gases in, I: 29 
Sodium hydroxide, solvent properties, 2: 19; 3: 14 
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Sodium hydroxide —-tartaric acid systems, corrosive 
effects, 4: 25 
Sodium Reactor Experiment 
See Reactor (Sodium, Experiment)(SRE) 
Soluble poisons 
See Poisons (soluble) 
Solvent-extraction processes, I: 19-23; 2: 22-33; 
4: 6-16 
corrosion problems, 2: 49-53 
fission-product separation from waste streams, 
1: 50 
Solvents 
See also specific solvents 
degradation inhibition, 3: 19 
Solvents (organic), chemical stability, 4: 13-15 
radiolysis, 2: 26-7; 4: 13-15 
Solvesso-100 solvent, effects on solvent extraction, 
3: 18 
radiolysis, 4: 21; 2: 26-7 
South Africa, Republic of, uranium-ore processing 
plants, I: 2 : 
Stainless steel, chlorination, 4: 33-4 
corrosion by ammonium fluoride, 3: 40-1 
corrosion by ammonium fluoride -ammonium 
nitrate systems, 3: 40-1 
corrosion by ARCO-process fluids, 2: 54 
corrosion by barium fluozirconate, 2: 20 
corrosion by bismuth-chloride systems (fused), 
4: 47 
corrosion by bismuth-lead alloys (liquid), 3: 39 
corrosion by cadmium (liquid), 2: 55-6 
corrosion by cadmium-magnesium alloys (liquid), 
2: 55-6 
corrosion by cadmium-magnesium-zinc alloys 
(liquid), 2: 55-6 
corrosion by chlorine, 3: 27 
corrosion by citric acid, 4: 25 
corrosion by Darex-process solutions, 4: 24 
corrosion in Demonstrational High-Temperature 
Solids Storage System, 3: 43 
corrosion by ferric nitrate —nitric acid systems, 
2: 49 
corrosion by hydrofluoric acid—nitric acid sys- 
tems, I: 39; 2: 50, 52; 3: 40 
corrosion by lead—lead chloride systems (fused), 
1: 40 
corrosion by Niflex-process solutions, 2: 50, 52 
corrosion by nitric acid, 1: 38; 2: 50, 52; 4: 25 
corrosion by nitric acid (electrolytic), 1: 39; 
3: 41-2; 4: 23-4 
corrosion by nitric acid—periodic acid systems, 
4: 25 
corrosion by nitric acid—sodium fluoride systems, 
4: 25 
corrosion by oxalic acid, 4: 25 
corrosion by phosphoric acid, 4: 25 
corrosion by potassium chloride —sodium chloride 
systems (fused), I: 40 
corrosion by Purex wastes from Darex feeds, 
2: 52-3 


corrosion by Redox-process waste solutions, 2: 52 
corrosion by sodium hydroxide —tartaric acid 
systems, 4: 25 
corrosion by STR-process waste solutions, 2: 52 
corrosion by Sulfex-process solutions, 4: 24 
corrosion by sulfuric acid, 2: 52 
corrosion by Thorex-process solutions, 4: 24 
corrosion by Turco 4501 solvent, 4: 25 
corrosion by Turco 4502 solvent, 4: 25 
corrosion by uranium-cadmium alloys (liquid), 
2: 55-6 
corrosion by uranium-cadmium-magnesium alloys 
(liquid), #: 41 
corrosion by uranium dioxide core dissolvents, 
4: 24 
corrosion by Zircex-process fluids, 2: 54 
corrosion by Zirflex-process solutions, 4: 24 
dissolution, 4: 7-8 
electrolytic dissolution in nitric acid, 1: 13; 
2: 12; 4: 10 
solubility in aluminum nitrate —nitric acid—sodium 
nitrate systems, 2: 17 
solubility in hydrochloric acid—nitric acid systems, 
1: 10-12 
solubility in sulfuric acid, I: 10-12; 2: 17; 
3: 9-10 


Steel, corrosion by bismuth-chloride systems (fused), 


4: 47 
corrosion by bismuth-lead alloys (liquid), 3: 39 
corrosion by cadmium (liquid), 2: 55-6 
corrosion by cadmium-magnesium alloys (liquid), 
2: 55-6 
corrosion by cadmium-magnesium-zinc alloys 
(liquid), 2: 55-6; 3: 37 
corrosion by Redox-process waste solutions, 2: 52 
corrosion by STR-process waste solutions, 2: 52 
corrosion by uranium-cadmium alloys (liquid), 
2: 55-6 
corrosion by uranium-cadmium-magnesium alloys 
(liquid), #: 41 


Storage, irradiated fuel elements, 3: 8 
STR process, 3: 14 


corrosion problems, 3: 42 
corrosive effects of waste solutions, 2: 52 


Strontium, adsorption on Decalso YG, 2: 72 


adsorption on Dowex 50 resin, 3: 55 
adsorption on Dowex 50 X-12 resin, 2: 72 
adsorption on Duolite CS-100 resin, 3: 49 
adsorption on Duolite S-30 resin, 3: 49 
adsorption on Linde 4A Molecular Sieve, 2: 72 
coprecipitation with cadmium, 2: 45 
coprecipitation with cadmium-cerium alloys, 3: 36 
removal with clinoptilolite clay, 4: 59 
removal with D2EHPA, 2: 25 
removal by liquid-metal extraction, 3: 39 
removal by melt-refining process, 1: 31; 2: 42 
removal by salt-cycle process, 4: 50 
separation from wastes, 2: 71; 3: 54-5; 4: 64-5 
solubility in magnesium-silver alloys (liquid), 

1: 37 





100 REACTOR FUEL PROCESSING 


Strontium-90, commercial production, !: 3 
effects of recovery on waste-disposal problems, 


4: 57 
production in Multicurie Fission-Product Pilot 
Plant, 1: 3 


Sulfex process, I: 10-12; 2: 11-12; 3: 9-10, 11 
corrosion problems, 2: 49, 50-1; 4: 21-2, 24 
explosion hazards, 3: 6-7 
flow sheets, 2: 12 
waste-stream solidification, 1!: 46 

Sulfex-Thorex process, 2: 15-17 
corrosion problems, 1!: 37-9 
flow sheets, 2: 16 

Sulfur tetrafluoride, fluoride-volatility processes, 

uses in, I: 29-30 
fluorination of uranium trioxide, 4: 72 
fluorination of uranyl fluoride, 4: 72 
reactions with plutonium hexafluoride, 3: 28-9 
Sulfuric acid, corrosive effects, I: 37-8; 2: 52; 
3: 41; 4: 22-5 
solvent properties, I: 10-12; 2: 17, 19; 3: 9- 
10; 4: 7-8 
Sulfuric acid—hydrochloric acid—nitric acid systems 
See Hydrochloric acid—nitric acid—sulfuric acid 
systems 
Symposia 
See Conferences 


Tanks, decontamination, 2: 30-2 
Tantalum, corrosion by bismuth-chloride systems 
(liquid), 4: 47 
corrosion by cadmium (liquid), 2: 55-6 
corrosion by citric acid, 4: 25 
corrosion by hydrofluoric acid—nitric acid sys- 
tems, 2: 52 
corrosion by magnesium-zinc alloys (liquid), 
2: 55-6; 4: 48 
corrosion by nitric acid, 4: 25 
corrosion by nitric acid (electrolytic), 1§: 39; 
2: 49; 3: 41-2 
corrosion by nitric acid—periodic acid systems, 
4: 25 
corrosion by oxalic acid, 4: 25 
corrosion by phosphoric acid, 4: 25 
corrosion by plutonium (liquid), 2: 56 
corrosion by potassium chloride —sodium chloride 
systems (fused), I: 40; 2: 54 
corrosion by sodium hydroxide —tartaric acid 
systems, 4: 25 
corrosion by Turco 4501 solvent, 4: 25 
corrosion by Turco 4502 solvent, 4: 25 
corrosion by uranium (liquid), 3: 44 
corrosion by zinc (liquid), 2: 55-6 
solubility in mercury, 4: 39 
Tantalum alloys, corrosion by plutonium (liquid), 
2: 56 


corrosion by potassium chloride —sodium chloride 
systems (fused), 2: 54 
Tantalum-tungsten alloys, corrosion by nitric acid 
(electrolytic), 4%: 39; 3: 41-2 
corrosion by plutonium (liquid), 1!: 41 
Tartaric acid -—sodium hydroxide systems 
See Sodium hydroxide -tartaric acid systems 
TBP process, 4: 8 
Technetium, adsorption on Dowex 1 X-4 resin, 2: 72 
behavior in melt-refining process, 2: 42 
separation from waste streams, 2: 72 
separation from wastes, 3: 54 
Technetium-99, price schedule, 3: 54 
production in Multicurie Fission-Product Pilot 


Plant, §: 3 
Tellurium, removal by fluoride-volatility processes, 
4: 35-6 


removal by liquid-metal extraction, 3: 39 
removal by melt-refining process, 1: 31; 2: 42; 
3: 32 
removal by salt-cycle process, 2: 43 
removal by skull reclamation process, 3: 36 
solubility in magnesium-silver alloys (liquid), 
1: 37 
Terbium, solubility in cadmium (liquid), 3: 34-5 
Tetramer solvent, radiolysis, 3: 19 
Thallium, solvent properties, 2: 47 
Thermal-diffusion processes (solid state), 4: 46 
Thorex process, 2: 19; 4: 12 
See also Darex-Thorex process; Sulfex-Thorex 
process 
commercial plants, 3: 2 
corrosion problems, 4: 24 
Thorium, adsorption on Dowex 1 resin, 4: 17 
adsorption on Dowex 21K resin, 4: 17 
adsorption on Dowex 50W resin, 4: 17 
coprecipitation with cadmium-cerium alloys, 
3: 36 
electrorefining, 3: 37-8; 4: 46 
ion exchange, 3: 23 
liquid-metal extraction, 4: 46-7 
metal production, 2: 77-8; 3: 63-4; 4: 77 
properties, 4: 49 
recovery in a Jiggler column, 1: 26 
solubility in lead chloride (fused), 4: 11 
solubility in magnesium (liquid), 2: 47 
solubility in magnesium-silver alloys (liquid), 
2: 47 
solubility in zinc (liquid), 1: 35 
vapor pressure, 2: 48 
Thorium-aluminum alloys, preparation from thorium 
oxide reduction in aluminum melt, 4: 77 
solubility in zinc (liquid), 2: 47 
Thorium carbide, solubility in fused chlorides, 3: 33 
solubility in zinc (liquid), 3: 33 
Thorium chloride, production, 3: 63-4 
reduction to metal, 3: 63-4 
Thorium fluoride, electrolysis, 2: 77-8 
precipitation with hydrofluoric acid —potassium 
fluoride systems, 4: 19 
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Thorium fluoride (Continued) 
reduction to thorium, 4: 77 
Thorium-magnesium systems 
See Magnesium-thorium systems 
Thorium-magnesium systems (liquid), protactinium 
distribution coefficients, 4: 40, 41 
Thorium oxide, recovery by melt-refining process, 
I: 33 
solubility in fused chlorides, 3: 33 
solubility in nitric acid, 4: 11 
thermodynamic properties, 4: 53 
Thorium oxide —uranium dioxide systems 
See Uranium dioxide —thorium oxide systems 
Thorium sulfate, adsorption on Permutit SK resin, 
1: 26 
Thorium-uranium-aluminum alloys 
See Uranium-thorium-aluminum alloys 
Thulium, solubility in cadmium (liquid), 3: 34-5 
TIOA 
See Octylamine, triiso- 
Titanium, corrosion by citric acid, 4: 25 
corrosion by Darex-Thorex process solutions, 


3: 41 
corrosion by ferric nitrate —nitric acid systems, 
2: 18 


corrosion by hydrochloric acid—nitric acid sys- 
tems, I: 37-8 
corrosion by magnesium -zinc alloys (liquid), 
2: 46 
corrosion by nitric acid, 4: 25 
corrosion by nitric acid (electrolytic), 1: 39 
corrosion by nitric acid—periodic acid systems, 
4: 25 
corrosion by nitric acid—sodium fluoride systems, 
4: 25 
corrosion by oxalic acid, 4: 25 
corrosion by phosphoric acid, 4: 25 
corrosion by sodium hydroxide —tartaric acid 
systems, 4: 25 
corrosion by Turco 4501 solvent, 4: 25 
corrosion by Turco 4502 solvent, 4: 25 
corrosion by zinc (liquid), 2: 46, 55-6 
solubility in cadmium (liquid), 4: 39 
solubility in zine (liquid), 1%: 35 
Titanium-45A alloy, corrosion by Darex-process 
solutions, 4: 24 
corrosion by ferric nitrate —nitric acid systems, 
2: 49 
corrosion by nitric acid, 3: 42 
corrosion by Sulfex-process solutions, 4: 24 
corrosion by Thorex-process solutions, 4: 24 
corrosion by uranium dioxide core dissolvents, 
4: 24 
corrosion by Zirflex-process solutions, 4: 24 
Titanium-cadmium alloys 
See Cadmium-titanium alloys 
TLA 
See Amine, trilauryl- 
Transformers, radiation effects, §: 41-2 


Transportation 
See Shipping 
Tributyl phosphate, chemical stability, 4: 13-16 
radiolysis, 2: 26-7; 4: 13-16 
solvent properties, 2: 23; 4: 12-13 
Tributyl phosphate —nitric acid—uranyl nitrate sys- 
tems 
See Uranyl nitrate —nitric acid—tributyl phosphate 
systems 
TRIGA reactor 
See Reactor (TRIGA) 
Triisooctylamine, actinide-lanthanide separation, 
3: 19 
solvent properties, 2: 23-4 
Trilaurylamine 
See Amine, trilauryl- 
Tungsten, corrosion by magnesium-zinc alloys 
(liquid), 4: 48 
corrosion by zinc (liquid), 2: 55—6 
Tungsten alloys, corrosion by magnesium-zinc alloys 
(liquid), 2: 55-6 
Tungsten fluorides, nuclear magnetic resonance 
spectra, 3: 30 
physical constants, 3: 29 
reactions with nitrogen dioxide, 4: 36 
reactions with nitrogen oxyhalides, 4: 36 
Tungsten-niobium alloys 
See Niobium-tungsten alloys 
Tungsten oxyfluoride, physical constants, 3: 29 
Tungsten-tantalum alloys 
See Tantalum-tungsten alloys 
Turco 4501 solvent, corrosive effects, 4: 25 
Turco 4502 solvent, corrosive effects, 4: 25 
TURRET Reactor 
See Reactor (TURRET) 


U 


Ultrasonics, applications in fuel processing, 4: 49 
waste-disposal applications, 4: 60—1 
1-Undecene, chemical stability, 4: 13—15 
radiolysis, 4: 13-15 
UNH 
See Uranyl nitrate hexahydrate 
United Kingdom, ion-exchange processes, 3: 24 
uranium production plants, 1!: 55 
waste disposal, I: 51 
United Nuclear Corporation, services offered, 3: 1 
Unitemp 600 alloy, corrosion by potassium chloride — 
sodium chloride systems (fused), 3: 42 
Uranium, adsorption on Dowex 1 resin, 4: 16-17 
adsorption on Dowex 21K resin, 4: 16—17 
adsorption on Dowex 50W resin, 4: 17 
bomb reduction from uranium tetrafluoride, 
4: 73-5 
coprecipitation with cadmium, 2: 45 
coprecipitation with cadmium-cerium alloys, 
3: 36 
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Uranium (Continued) 
coprecipitation with zinc, 2: 45 
electrochemical behavior in lithium chloride — 
potassium chloride systems (fused), 1: 37 
electrochemical behavior in magnesium chloride— 
potassium chloride—sodium chloride systems 
(fused), 4: 37 
electrolytic reduction from uranium dioxide, 
4: 73 
extraction with aluminum (liquid), 2: 46 
extraction from ore with D2EHPA, 2: 24-5 
fused-salt extraction, 4: 40-1 
ion exchange, 3: 23—4 
leaching from lead chloride by nitric acid, 1: 13 
liquid-metal extraction, 4: 40, 41, 46-—7 
metal production methods, 1: 58—9; 2: 77; 
3: 62-3; 4: 73, 75-6 
metal production from uranium hexafluoride, 
3: 62-3 
prices of concentrates, 2: 3 
procurement costs in FY 1961, I: 2-3 
production plants, 1: 55-9 
properties, 4: 49 
recovery with amines, 2: 24 
recovery by chloride-volatility processes, 4: 32- 
5 
recovery with diamylamyl phosphate, 2: 25—6 
recovery by fluoride-volatility processes, I: 27— 
30; 2: 35-8 
recovery by ion exchange, 2: 33—4 
recovery from magnesium fluoride slag, 4: 76-7 
recovery by melt-refining process, 2: 41—4 
recovery by Nitrofluor process, 3: 26; 4: 29-30 
recovery in Power-Reactor Fuel-Processing Pilot 
Plant, 2: 32-3 
recovery by Purex process, 4: 12 
recovery by salt-cycle process, 3: 32; 4: 49—50 
recovery from scrap metal, 3: 63 
recovery from slurry feed, 2: 23 
reduction from uranium hexafluoride, 4: 75-6 
solubility in bromine trifluoride, 3: 26—7 
solubility in calcium (liquid), 2: 47 
solubility in magnesium, 2: 47 
solubility in magnesium-silver alloys (liquid), 
2: 47 
solubility in magnesium-zinc alloys (liquid), 
i: 36; 2: 46 
solubility in magnesium-zinc alloys (liquid), 3: 36 
solubility in trilaurylamine, 2: 23—4 
solubility in zinc (liquid), §: 35; 3: 35 
Uranium (enriched), production by gas centrifugation, 
I: 2 
Uranium (liquid), corrosive effects, 3: 44 
Uranium (stainless-steel-clad), solubility in nitric 
acid (electrolytic), 3: 11 
Uranium-233, AEC buy-back price, 1!:'1 
use and consumption charges, 4: 3 
Uranium-235, enrichment by gas centrifugation, 
2: 2-3 
use and consumption charges, 4: 3 


Uranium-aluminum alloys, dissolution, 3: 20—2; 
4: 8-9 
processing costs, 4: 2 
Uranium-cadmium alloys (liquid), corrosive effects, 
2: 55-6 
thermodynamic properties, 4: 39-40 
uranium carbide precipitation from, 3: 37 
Uranium-cadmium-magnesium alloys (liquid), 
corrosive effects, 1: 41 
Uranium carbide, coating of particles with carbon, 
4: 73 
conversion from uranium dioxide, 1: 35 
conversion to uranium dioxide, I: 35 
oxidation, 4: 52 
precipitation from cerium-magnesium alloys 
(liquid), 3: 37 
precipitation from uranium-cadmium alloys 
(liquid), 3: 37 
production methods, 1!: 58; 3: 61—2 
reactions with oxygen, 3: 34 
solubility in fused chlorides, 3: 33 
solubility in hydrogen fluoride—nitrogen dioxide 
systems, 3: 25; 4: 30 
solubility in zinc (liquid), 3: 33 
Uranium carbide—plutonium carbide systems, solu- 
bility in hydrofluoric acid—nitric acid systems, 
4: 11 
Uranium chlorides, thermodynamic properties, 
4: 53 
Uranium-chromium alloys, recovery by liquid-metal 
extraction, 1: 36 
solubility in magnesium-silver alloys (liquid), 
3: 38-9 
Uranium-chromium systems (liquid), corrosive 
effects, 4: 48 
protactinium distribution coefficients, 4: 40 
Uranium dioxide, coating of particles with metals, 
4: 70-1 
conversion from uranium carbide, 1!: 35 
conversion to uranium carbide, 1: 35 
conversion from uranium hexafluoride, 4: 70 
conversion to uranium hexafluoride, 1: 30 
conversion to uranium tetrafluoride, 4: 71 
electrodeposition from uranyl chloride, 3: 61 
electrolytic reduction to uranium, 4: 73 
encapsulation of particles, 2: 76 
fluorination of pellets, 3: 28 
ion-exchange properties, 2: 35 
oxidation, 3: 34 
oxidation to U;0;, 4: 51 
production methods, 1: 55—7 
reactions with carbon, 4: 52 
reactions with graphite, 4: 52-3 
recovery by melt-refining process, 1: 33 
reduction by magnesium-zinc alloys (liquid), 
3: 36 
reduction from uranium trioxide, 3: 59—60 
reduction from uranyl nitrate hexahydrate, 
3: 60-1 
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Uranium dioxide , (Continued) 
solubility in fused-salt extraction processes, 
I: 34 
solubility in hydrogen fluoride —nitrogen dioxide 
systems, 3: 25 
solubility in lead chloride (fused), 2: 14 
solubility in lead chloride (fused)—chlorine sys- 
tems, 2: 14 
solubility in nitric acid, 4: 11 
solubility in potassium chloride—sodium chloride 
systems, 2: 42-3 
Uranium dioxide (stainless-steel-clad), shearing, 
1: 9 
solubility in nitric acid (electrolytic), 3: 11; 
4: 10 
uranium leaching with nitric acid, t: 17 
Uranium dioxide (Zircaloy-clad), uranium leaching 
with nitric acid, 4: 17 
Zircaloy dissolution, 3: 33 
Uranium dioxide (Zircaloy-2-clad), solubility in 
nitric acid (electrolytic), 3: 10 
Uranium dioxide—aluminum oxide systems, solu- 
bility in nitric acid, 3: 13-14 
Uranium dioxide—beryllium oxide systems, solu- 
bility in hydrochloric acid—nitric acid systems, 
3: 13 
solubility in nitric acid, 3: 13; 4: 11 
solubility in nitric acid—sulfuric acid systems, 
2: 19 
solubility in sulfuric acid, 2: 19 
Uranium dioxide —beryllium oxide systems 
(Hastelloy-X-clad), solubility in nitric acid— 
sodium fluoride systems, 2: 19 
solubility in sodium hydroxide, 2: 19 
Uranium dioxide —plutonium dioxide systems, solu- 
bility in potassium chloride—sodium chloride sys- 
tems (fused), 3: 32-3 
Uranium dioxide-thorium oxide systems, process- 
ing, 2: 22-3 
solubility in aluminum nitrate— nitric acid—sodium 
fluoride systems, 2: 19 
solubility in hydrogen fluoride —nitrogen dioxide 
systems, 4: 30 
solubility in nitric acid, 4: 11 
Uranium diuranate, conversion to uranium tetra- 
fluoride, 4: 71 
Uranium-graphite systems, solubility in nitric acid, 
1: 17; 2: 18-19; 3: 12-13 
Uranium hexafluoride, chemical properties, 3: 29; 
4: 37 
conversion from uranium dioxide, 1: 30 
conversion to uranium dioxide, 4: 70 
conversion from uranium tetrafluoride, 2: 77 
conversion from uranium trioxide, 4: 72 
conversion from uranyl fluoride, 4: 72 
distillation flow sheets, 3: 59 
production methods, !: 57-8 
production from ore concentrates, 3: 58—9 
properties, 2: 76—7 
purification with sodium fluoride, 4: 35 
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reactions with nitrogen dioxide, 4: 36 
reactions with nitrogen oxyhalides, 4: 36 
reduction to uranium metal, 3: 62-3; 4: 75-6 
Uranium-manganese alloys (liquid), corrosive 
effects, 3: 44 
Uranium-mercury alloys, phase diagrams, 1!: 36 
Uranium mills, health and safety studies, I: 6—7 
Uranium-molybdenum alloys, oxyhydrochlorination, 
4: 34-5 
solubility in ferric nitrate—nitric acid systems, 
1: 15-16; 2: 18 
solubility in hydrochloric acid, 4: 11 
solubility in nitric acid, 4: 15 
solubility in nitric acid—phosphoric acid systems, 
2: 18 
Uranium-molybdenum alloys (Zircaloy-clad), solu- 
bility in nitric acid (electrolytic), 2: 15 
Uranium peroxide, precipitation with hydrogen 
peroxide, 4: 18 
solubility in nitric acid, 4: 18 
Uranium-plutonium alloys, solubility in magnesium- 
zinc alloys (liquid), 3: 37 
Uranium tetrafluoride, bomb reduction to uranium, 
4: 73-5 
conversion from ammonium diuranate, 4: 71 
conversion from uranium dioxide, 4: 71 
conversion to uranium hexafluoride, 2: 77 
conversion from uranium trioxide, 2: 75; 
4: 71-2 
production methods, 1t: 57 
recovery from scrap materials, 2: 76 
Uranium tetrafluoride—sodium fluoride—zirconium 
tetrafluoride systems (fused), solvent properties, 
I: 29 
Uranium tetrafluoride—thorium fluoride —beryllium 
fluoride —lithium fluoride systems, phase equilib- 
rium relations, 3: 39 
Uranium-thorium-aluminum alloys, extraction with 
lead (liquid) and thallium (liquid), 2: 47 
Uranium trioxide, conversion to uranium hexafluo- 
ride, 4: 72 
conversion to uranium tetrafluoride, 2: 75; 
4: 71-2 
conversion from uranyl nitrate, 4: 69 
fluoride-volatility processes, uses in, I: 29—30 
production methods, 2: 75 
properties, 4: 69—70 
reduction to uranium dioxide, 3: 59—60 
Uranium-Zircaloy alloys, processing by fluoride- 
volatility processes, 2: 37 
Uranium-Zircaloy-2 alloys, reactions with chlorine, 
3: 27 
Uranium-zirconium alloys, dissolution, 1: 10; 
4: 9-10 
electrolytic dissolution, 4: 10 
processing by Nitrofluor process, 4: 29—30 
reactions with hydrogen chloride, 3: 27—8 
solubility in aluminum (liquid), 2: 47 
solubility in ammonium fluoride —hydrogen per- 
oxide systems, 1: 12 —13 
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Uranium-zirconium alloys (Continued) 
solubility in hydrochloric acid, 4: 11 
solubility in hydrofluoric acid—hydrogen peroxide 
systems, 3: 14 


solubility in hydrofluoric acid—nitric acid systems, 


i: 12—13; 2: 14-15 
solubility in lead chloride (fused), 4: 13; 2: 13- 
14; 3: 10; 4: 11 
uranium recovery by fluoride-volatility processes, 
I: 27-9 
Uranium —zirconium hydride —aluminum- samarium 
systems, hydrochlorination, 3: 11 
Uranium—zirconium hydride systems, dissolution, 
4:9 
preparation, 4: 72—3 
solubility in ammonium fluoride —hydrogen perox- 
ide systems, 3: 14 
Uranyl chloride, electrolysis, 3: 61 
Uranyl dibutyl phosphate, solubility, 4: 16 
Urany] fluoride, conversion to uranium hexafluoride, 
4: 72 
Uranyl monobutyl phosphate, solubility, 4: 16 
Uranyl nitrate, conversion to uranium trioxide, 
4: 69 
Uranyl nitrate hexahydrate, reduction to uranium 
dioxide, 3: 60-1 
Uranyl nitrate—nitric acid—tributyl phosphate sys- 
tems, explosion hazards, 3: 6 
Uranyl sulfate, adsorption on Dowex 21K resin, 
i: 25; 3: 23 
U. S. Atomic Energy Commission, facilities for 
processing fuels from commercial power reactors, 
2: 1-2 
Use charges, 4: 2-3 
USSR, chromium extraction in tributyl phosphate, 
4: 12-13 
thorium metal production methods, 2: 77—8 


Vv 


Vallecitos Boiling-Water Reactor 
See Reactor (Vallecitos Boiling-Water) 
Vanadium, coating of uranium dioxide particles, 
4: 71 
solubility in zinc (liquid), 4: 39 
VBWR 
See Reactor (Vallecitos Boiling-Water) 
Vermiculite, decontamination of ICPP wastes, 
1: 47 
Vycor, corrosion by magnesium-zinc alloys (liquid), 
2: 56 
corrosion by zinc (liquid), 2: 56 


WwW 


Walker Trucking Company, waste-disposal license, 
1: 4 


Waspalloy alloy, composition, 4: 32 
corrosion by fluoride-volatility process fluids, 
4: 31 
Waste disposal, I: 46—54; 2: 62—74; 3: 48—57; 
4: 57-68 
commercial arrangements, 4: 4 
commercial licenses, I: 3—4 
licenses, 1: 4; 2: 4 
Waste processing, ion-exchange methods, 4: 59 
Waste storage, 4: 57, 59 
Wells, waste disposal in deep, 4: 63 
Wire (insulated), radiation effects, 1: 42 
Wolfram 
See Tungsten 


x 


XE-204, solvent properties, 2: 24 
Xenon, recovery from wastes, 4: 63—4 
removal by melt-refining process, 1: 31—2; 
2: 42; 4: 38 
removal by salt-cycle process, 2: 43 
solubility in sodium fluoride —zirconium fluoride 
systems (fused), 1: 29 


Y 


Y-12 Plant, criticality incident of June 1958, lawsuit 
concerning, I: 6 
Yankee Power Reactor 
See Reactor (Yankee Power) 
Ytterbium, solubility in cadmium (liquid), 3: 34—5 
Yttrium, behavior in melt-refining process, 2: 42 
coprecipitation with cadmium, 2: 45 
coprecipitation with cadmium-cerium alloys, 
3: 36 
corrosion by air, 3: 44 
corrosion by uranium (liquid), 3: 44 
precipitation with barium fluozirconate, 2: 20 
removal by liquid-metal extraction, 3: 39 
solubility in magnesium-silver alloys (liquid), 
1: 37 
solubility in zinc (liquid), 4: 35 
Yttrium fluoride, solubility in fluoride-volatility 
process fluids, 1: 29 
Yttrium-zinc alloys, phase diagrams, |: 36 
thermodynamic properties, 4: 40 


Z 
Zinc (liquid), corrosive effects, 2: 46, 55—6; 
4: 47-8 
solvent properties, I: 35—6; 2: 46—7; 3: 33, 35; 
4: 39 


viscosity, 4: 40 

















INDEX, VOLUME 4 105 


Zinc-bismuth systems 
See Bismuth-zinc systems 
Zinc-cadmium-magnesium alloys 
See Cadmium-magnesium-zinc alloys 
Zinc-cerium alloys 
See Cerium-zinc alloys 
Zinc-lead systems 
See Lead-zinc systems 
Zinc-magnesium alloys 
See Magnesium-zinc alloys 
Zinc -magnesium-cadmium alloys 
See Cadmium-magnesium-zinc alloys 
Zinc -plutonium alloys 
See Plutonium-zinc alloys 
Zinc -yttrium alloys 
See Yttrium-zinc alloys 
Zircaloy alloy, solubility in ammonium fluoride — 
ammonium nitrate systems, 2: 10—11; 3: 9 
solubility in hydrofluoric acid—nitric acid sys- 
tems, 3: 9 
solubility in lead chloride (fused), 
Zircaloy-uranium alloys 
See Uranium-Zircaloy alloys 
Zircaloy-2 alloy, solubility in hydrogen chloride — 
hydrogen fluoride systems, 2: 36—7 
solubility in nitric acid, 2: 15 
Zircaloy-2-uranium alloys 
See Uranium-Zircaloy-2 alloys 
Zircex process, 3: 11, 27—8; 4: 11 
corrosion problems, 1: 41, 2: 53, 54 
flow sheets, 4: 32 
Zirconium, adsorption on Dowex 1 resin, 
adsorption on Dowex 21K resin, 4: 17 
coprecipitation with cadmium, 2: 45 
coprecipitation with cadmium-cerium alloys, 
3: 36 
corrosion by nitric acid (electrolytic), 
electrolytic dissolution in nitric acid, 
precipitation with barium fluozirconate, 
precipitation with formic acid, 2: 20 
precipitation with paraformaldehyde, 
properties, 4: 49 
reactions with hydrogen chloride, 4: 33 
removal by chloride-volatility processes, 
35 
removal by liquid-metal extraction, 


3: 33 


4:17 


1: 39 
1: 10 
2: 19-20 


2: 20 


4: 33-4, 


3: 39 


removal by liquid metal—fused salt extraction, 


4: 45 

removal by melt-refining process, 1: 31; 2: 42; 
3: 32 

removal by scavenging, I: 17-18 

removal with silica gel, 14: 20 


removal by skull reclamation process, 3: 36 

solubility in ammonium fluoride— ammonium 
nitrate systems (fused), 2: 10—11; 3: 9 

solubility in hydrofluoric acid—nitric acid sys- 


tems, 3: 9 
solubility in magnesium-silver alloys (liquid), 
1: 37 


solubility in mercury, 4: 39 
solubility in zinc (liquid), 1: 35 
Zirconium fluoride, thermodynamic properties, 
3: 30 
Zirconium fluoride —sodium fluoride systems 
See Sodium fluoride—zirconium fluoride systems 
Zirconium fluoride—sodium fluoride—uranium tetra- 
fluoride systems 
See Uranium tetrafluoride —sodium fluoride — 
zirconium fluoride systems 
Zirconium hydride —uranium-aluminum-samarium 
systems 
See Uranium—zirconium hydride —aluminum- 
samarium systems 
Zirconium hydride—uranium systems 
See Uranium—zirconium hydride systems 
Zirconium molybdate, ion-exchange properties, 
2: 35 
Zirconium oxide, corrosion by potassium chloride — 
sodium chloride systems (fused), 1: 40 
ion-exchange properties, 2: 35 
solubility in hydrogen fluoride —nitrogen dioxide 
systems, 3: 25 


thermodynamic properties, 4: 53 
Zirconium phosphate, ion-exchange properties, 2: 35 
Zirconium tungstate, ion-exchange properties, 2: 35 


Zirconium-uranium alloys 
See Uranium-zirconium alloys 
Zirflex process, I: 9—10, 12—13; 2: 10-11; 
3: 9,14 
corrosion problems, 2: 49; 3: 40; 4: 22-3 
flow sheets, 1: 13; 2: 11 
waste-stream solidification, 1: 46 





